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ABSTRACT 
 
Background  
The prevalence of obesity and non-communicable diseases among adults is increasing in 
Negara Brunei Darussalam. Physical inactivity is known as a major contributing factor 
for obesity and non-communicable diseases, as is sedentary behaviour. Using a theory of 
behaviour change, such as the Integrated Behavioural Model (IBM), to understand factors 
that influence Bruneians’ physical activity and sedentary behaviour is important for 
informing and developing interventions. Using questionnaires appropriate for the 
Bruneian population to assess these behaviours is also important for the evaluation of 
such interventions and for surveillance of physical activity and sedentary behaviour in 
the population.  
In Brunei Darussalam, no study has used a behaviour change theory to understand factors 
that influence Bruneians’ participation in physical activity and in reduction of sedentary 
behaviour. It is also not known whether an internationally well-used questionnaire is 
appropriate and acceptable for use in the Brunei population. 
Aims 
The primary aims of this study were to 1) use the beliefs-based framework of IBM to 
understand the key factors that positively or negatively influence Bruneian public service 
employees’ physical activity and sedentary behaviour and 2) determine if the IBM 
beliefs-based framework is useful for eliciting beliefs of these employees’ intention to 
increase physical activity and reduce sedentary behaviour. The secondary aim was to 
determine the appropriateness of the Global Physical Activity Questionnaire (GPAQ) for 
use in this population in future studies of physical activity and sedentary behaviour in 
Brunei. 
Methods 
Qualitative data were collected in individual interviews followed by focus groups. 
Twenty-two Bruneian public service employees from four departments in the Brunei-
Muara district participated in the study. Two departments that included physical activity 
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as part of their routine work, and two departments whose members were sedentary at 
work, were selected using maximum variation sampling.  
Results 
Descriptive beliefs, perceived control beliefs and self-efficacy beliefs appeared to play 
important roles in influencing these employees’ participation in physical activity. None 
of the participants knew that sitting too much was a health risk, and therefore they did not 
hold any beliefs or have any opinions about decreasing their time spent sitting. The results 
also showed that participants had some problems in understanding key phrases or words 
used in the GPAQ, and in developing responses to GPAQ questions about frequency and 
duration of physical activity and sitting time.   
Conclusion 
A number of salient factors influencing physical activity in Bruneian public service 
employees were identified. No employee intended to decrease their time spent sitting, as 
they were not aware of a need to do so. These findings could inform the development of 
targeted interventions. The study also identified some problems related to the 
participants’ responses to questions in the GPAQ. Because these problems were minor 
and comparable to those found in other populations, it is recommended that the GPAQ 
be used in Brunei to allow for comparisons in patterns of participation in physical activity 
and sedentary behaviour with those in other populations. 
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CHAPTER 1:   INTRODUCTION 
 
This chapter provides a detailed overview of the context that has led to this study. It begins 
with a brief description of Brunei, which is the researcher’s home country. Following this 
are descriptions of the current health issues related to non-communicable diseases, 
including obesity and physical inactivity, which affect the adult population in Brunei. The 
last sections of this chapter highlight the gaps in the literature leading to the need for the 
current study.  
1.1 BRUNEI IN BRIEF 
Brunei (officially known as Negara Brunei Darussalam) is a small independent Sultanate 
country, with a total land area of 5,765 square kilometres, located on the northwest coast 
of Borneo Island facing the South China Sea (see Figure 1). Apart from its coastline on 
the South China Sea, Brunei is completely surrounded by the State of Sarawak, which is 
part of Malaysia, and in fact is separated by Limbang, part of Sarawak State, into two 
parts. The eastern part is the Temburong district, and the western part consists of the 
Brunei-Muara, Tutong and Belait districts (see Figure 2). Therefore, Brunei consists of 
four districts in total. Of these, Brunei-Muara is the smallest, at 570 square kilometres, 
and is where Bandar Seri Begawan is situated, also known as Bandar or BSB, the capital 
of Brunei and centre of government and business activities. Although Brunei-Muara 
district is the smallest, it is the most densely populated district in the country, with a 
population of 150,000 (World Population Review, 2014). 
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FIGURE 1: LOCATION OF BRUNEI. ADAPTED FROM 
HTTP://WWW.MAPSOFWORLD.COM/BRUNEI/BRUNEI-LOCATION-MAP.HTML 
 
 
FIGURE 2: MAP OF BRUNEI. ADAPTED FROM HTTP://WWW.MAPSOFWORLD.COM/BRUNEI/ 
 
Brunei is classified as a developed country. Although the country is small, the people of 
Brunei Darussalam enjoy one of the highest standards of living in Asia, mainly from oil 
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and gas revenues. In 2014, oil and gas accounted for around 60% of Brunei’s economy 
(Indexmundi, 2014a). Brunei has a population of approximately 422,675, consisting of 
about 65.7% Malays, 10.3% Chinese, 3.4% other indigenous races and 20.6% of other 
races (Indexmundi, 2014b). As for age, 46.9% (male 96,006 / female 102,028) of 
Bruneian adults are aged between 25 and 54 years, while 7.6% (male 16,542 / female 
15,589) are aged between 55 and 64 years (Indexmundi, 2014b). 
The official language spoken is Brunei Malay; however, English is also spoken and is 
used in business, education and government. Other languages are also widely spoken such 
as Chinese dialects as well as various native languages (Iban, Murut and Dusun) and local 
dialects which are quite different from standard Malay (Tutong and Belait). The official 
religion is Islam; however, there are minority groups of Buddhists, Christians, Hindus 
and a small number who practise indigenous religions (Indexmundi, 2014b).    
1.2 OBESITY AND NON-COMMUNICABLE DISEASES IN BRUNEI 
The problem of obesity and non-communicable diseases (NCDs) continues to grow in 
Brunei, particularly among the adult population. A recent report by the Brunei 
Darussalam National Multi-Sectoral Action Plan for the Prevention and Control of Non-
Communicable Disease (BruMAP-NCD) 2013–2018 indicated that in 2011, NCDs 
accounted for 82% of all deaths in Brunei Darussalam. The four common NCDs that have 
become the leading causes of morbidity and mortality among the adult population in 
Brunei Darussalam are cancer, heart disease, diabetes mellitus and cerebrovascular 
disease. In 2012, NCDs caused over half (50.8%) of total premature deaths in males and 
54.4% in females in the country, while in 2008, 48.8% of males and 38.3% of females 
died prematurely from NCDs (Ministry of Health Brunei Darussalam, 2013). Preliminary 
data obtained from the Ministry of Health Integrated Health Screening and Health 
Promotion Program for government civil servants, from 2007 and 2009 and involving 
various ministries, found that 63.4% of civil servants in Brunei were either overweight or 
obese (Ministry of Health Brunei Darussalam, 2011a). More recently, Brunei Darussalam 
conducted its second cross-sectional National Health and Nutritional Status Survey 
(NHANSS, 2009–2011), which included questions on physical activity (PA). This survey 
was the first and the biggest conducted on PA in Brunei. The second phase involved 4,500 
 Chapter 1 - Introduction | 4 
 
people, aged 5 to 75 years old, selected from 48 villages throughout the four districts. 
Previously, the first Brunei NHNSS conducted in 1997 found that 44.5% of the adult 
study population were either overweight or obese (Ministry of Health Brunei Darussalam, 
2011a). However, in the second Brunei NHNSS, which was conducted between 2009 and 
2011, it was found that 60.6% of adults in the study population were either overweight or 
obese (see Figure 3) (Ministry of Health Brunei Darussalam, 2013). It was reported that 
the prevalence of PA in adults was 45.3%, with 42% of males and 48.1% of females 
performing more than the recommended 150 minutes of moderate PA per week. In 
addition, 21.8% of adults (38.9% males and 7.4% females) performed between 75 and 
150 minutes of moderate PA per week (see Figure 4) (Ministry of Health Brunei 
Darussalam, 2013). 
                                    
FIGURE 3: PREVALENCE OF OVERWEIGHT AND OBESITY IN ADULTS BETWEEN 1997 AND 2011 
IN BRUNEI. ADAPTED FROM HTTP://EN.CALAMEO.COM/BOOKS/0029882399612BFB513 
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FIGURE 4: PREVALENCE OF PHYSICAL ACTIVITY IN BRUNEI DARUSSALAM FROM NHANSS 
(PRELIMINARY DATA) OVERWEIGHT AND OBESITY IN ADULTS BETWEEN 1997 AND 2011 IN 
BRUNEI DARUSSALAM. ADAPTED FROM 
HTTP://EN.CALAMEO.COM/BOOKS/0029882399612BFB513 
 
In light of Brunei’s enduringly poor health due to the increasing number of people 
diagnosed with chronic diseases or obesity, the Brunei Minister of Health suggested that 
physical inactivity is one of the factors contributing to the rise of NCDs (Ministry of 
Health Brunei Darussalam, 2011b). Consequently, the Brunei Government’s Ministry of 
Health has initiated many health programs, targeted at improving the health and well-
being of the Bruneian adult population, including adults working within the Brunei 
Government. To this end, the Health Promotion Centre and the Ministry of Health have 
placed priority on raising awareness and fostering cultural change that will enable 
individuals to make healthy choices and become more physically active (Ministry of 
Health Brunei Darussalam, 2011b). 
The Brunei Government provides free medical and healthcare services to its population 
(Brunei Darussalam Newsletter, 2008). On the basis of this information one would 
therefore expect that health should not be a great problem, as the population has access 
to free health-related benefits. However, the country now has the challenge of premature 
mortality and ill-health from NCDs and obesity, placing a financial burden on the Brunei 
Government in treating and managing these individuals (Ministry of Health Brunei 
Darussalam, 2011a).   
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1.3 SUMMARY  
Brunei is undergoing an epidemic of non-communicable diseases and obesity, and 
physical inactivity has been pinpointed as the main risk factor for these problems in 
Brunei. Despite the many efforts taken to combat and reverse these trends and the 
provision of free medical and health care services, the incidence and mortality rates 
continue to rise, impacting and claiming the lives of many within the Bruneian adult 
population. Current data have indicated that most civil servants in Brunei are overweight 
or obese. This will place a huge burden on the Brunei Government which has to pay for 
all the cost that obesity and non-communicable diseases bring over time.  
1.4 ORGANISATION OF THE STUDY 
Chapter 1 has described the research problem leading to this study. The contents of the 
following four chapters are outlined below. 
Chapter 2: Review of the literature  
This chapter presents a review of the literature on non-communicable diseases and 
obesity and on physical inactivity and sedentary behaviours, risk factors for NCDs and 
obesity. A description of the theoretical perspective to be used in the current study is also 
presented. This chapter then discusses recent PA and sedentary behaviour research that 
has used that theoretical perspective. A summary statement of the problem, aims, research 
questions and objectives of this study are also provided. 
Chapter 3: Methodology 
The study uses qualitative methods, and this chapter presents a detailed overview of the 
methods used within the IBM framework. 
Chapter 4: Results  
A description of the study results can be found in this chapter. 
Chapter 5: Discussion 
This chapter discusses the study findings in light of previous literature, addresses the 
study’s limitations and strengths, makes recommendations for practice and for future 
research, and draws conclusions from the study findings.
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CHAPTER 2:     REVIEW OF THE LITERATURE 
 
This chapter begins with an introduction to the health issues of non-communicable 
diseases (NCDs) as a global health issue and particularly the impact of obesity as a major 
risk factor for the rise of NCD problems in the adult population. Following this are 
reviews on physical inactivity as the main contributory factor for increased obesity and 
NCD problems in adults. Another risk factor, sedentary behaviour, is also described. This 
chapter then reviews the Integrated Behavioural Model (IBM). The chapter will highlight 
the usefulness of applying the IBM, with a brief discussion on the important role of this 
theory in understanding individual behaviour, including the history of how it has evolved 
and has expanded from the Theory of Reasoned Action (TRA) and the Theory of Planned 
Behaviour (TPB). The findings of earlier studies that led to the addition of important 
constructs to the TPB that resulted in the new IBM will be outlined in order to understand 
the rationale for the development of this new model.  
In the next section is a critical review of recent studies that used the TPB and IBM in 
relation to PA and sedentary behaviour in adults.  
The last sections of this chapter provide a summary of the chapter, discuss gaps in the 
literature, and include the study purpose, research questions and objectives. Evidence 
cited serves as the justification for this study to focus not only on physical inactivity but 
also on sedentary behaviour among adult Bruneian government civil service employees 
and thus should lead to an understanding of why this study is important for Brunei. 
2.1 NON-COMMUNICABLE DISEASES  
Non-communicable diseases (NCDs) have become the leading causes of death in both 
developing and developed countries (World Health Organization, 2011a). The World 
Health Organization (2011a) stated that in 2008, out of a total of 57 million estimated 
deaths worldwide, 36 million (63%) were due to NCDs, largely from cardiovascular 
disease (17 million deaths, or 48% of NCD deaths), cancer (7.6 million, or 21% of NCD 
deaths) and chronic respiratory disease. Diabetes accounted for an additional 1.3 million 
deaths. Out of these, 29 million (80%) occurred in low and middle income countries. 
NCDs are currently the most frequent causes of death in almost all countries, and their 
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incidence has now rapidly emerged to replace communicable diseases in these countries. 
It has been further projected by WHO (2011a) that between 2010 and 2020, there will be 
an increase of 20% (to 44 million) in deaths due to NCDs globally. Countries that are 
projected to have a greater number of NCD deaths are the WHO regions of Africa (3.9 
million deaths), South-East Asia (10.4 million deaths) and the Western Pacific (12.3 
million deaths) (World Health Organization, 2011a). Given that WHO (2011a) has 
projected that the countries in its South-East Asia region will have a great number of 
people with NCDs, and that NCDs are increasing in Brunei (see Section 1.2), it is 
expected that Brunei’s experience as an Asian nation will be similar to that found in Asia 
in the coming years. 
2.2 OBESITY AS A MAJOR RISK FACTOR FOR NCDS 
Overweight and obesity are major risk factors for a number of NCDs, including 
cardiovascular disease (heart disease, stroke and hypertension), type 2 diabetes mellitus, 
some cancers, gallstones and osteoarthritis – diseases that affect both men and women 
(World Health Organization, 2011a). 
2.3 DEFINITION AND CLASSIFICATION OF OVERWEIGHT AND OBESITY 
Overweight and obesity have been defined as an abnormal, excess amount of fat or 
adipose tissue beyond what is considered as being favourable or normal (Kumanyika & 
Brownson, 2007; WHO, 2010). To assess overweight and obesity in individual adults, a 
number of methods can be used. One method used extensively to measure and categorise 
overweight and obesity in individuals is the body mass index (BMI), recommended by 
WHO. The BMI is also useful in determining the risks for developing obesity-related 
diseases and other adverse health consequences, and in identifying the incidence and 
prevalence of overweight and obesity. To calculate BMI, body weight in kilograms is 
divided by the height in metres squared, using the equation, BMI = weight/height2 (kg/m2) 
(Elamin, 2010; Kuchzmarski, as cited in Kumanyika & Brownson, 2007).   
WHO (2011) divides the BMI of adults into five categories: individuals who have BMI 
values of less than 18.5 kg/m2 are underweight; between 18.5 to 24.9 kg/m2 is classified 
as a normal body weight; 25 to 29.9 kg/m2 is overweight; 30 to 39.9 kg/m2 is obese, and 
40 or more is severely obese. Individuals with a BMI below 25 kg/m2 have a very low 
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risk of developing NCDs, such as cardiovascular disease (e.g. coronary heart disease and 
stroke), type 2 diabetes, and some cancers, such as endometrial, breast and colon cancer. 
These risks increase with an increased BMI. A higher BMI usually means more body fat, 
and as BMI increases over time, the risks are said to be even greater and will continue to 
put an individual’s life at risk and debilitate them as they age (World Health Organization, 
2011a).  
Although BMI has been used mostly to identify overweight and obesity and to predict the 
increased risk of developing obesity-related diseases and death, the precise relationship 
between the two concepts remains controversial. A number of concerns have been 
expressed by many researchers because of inconsistencies in the findings of studies using 
BMI to predict the risk of obesity-related diseases and mortality.  
In a systematic review and meta-analysis study involving 97 studies (37 in the United 
States) and 2.88 million individuals, the results showed no increase in mortality for 
overweight adults (BMI of 25–30) or for those with grade 1 obesity (BMI of 30 to less 
than 35) compared with those who were normal weight (Flegal, Kit, Orpana, & Graubard, 
2013). This finding was consistent with the findings of Klerk, Rapp, Ulmer, Concin and 
Nagel (2014) whose study showed that weight stability in overweight persons did not 
increase mortality risk.  
Evidence from other studies also indicate that the BMI categories provided by WHO do 
not adequately reflect the overweight and obesity status in some populations. Different 
BMI cut-off points have been proposed to classify overweight and obesity in different 
populations, because of different body compositions and the association of BMI to risk 
in these populations. Recently, the emergence of health risks, such as having hypertension 
or type II diabetes, has been found to vary markedly in people of different ethnics groups. 
For example, in parts of Asia the risk in these populations is below the current WHO cut-
off point of 25 kg/m2 for overweight. In China, a high risk of hypertension was found to 
be associated with a BMI of 22.5–24.0 kg/m2 (Nguyen, Adair, He, & Popkin, 2008; Tuan, 
Adair, Suchindran, He & Popkin, 2009). In Indonesia, a high risk of hypertension was 
associated with a BMI of 21.5–22.5 kg/m2, and in Vietnam at a BMI of 20.5–21.0 kg/m2 
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(Tuan et al., 2009). In India, the risk for type 2 diabetes or hypertension is high at a BMI 
of 24-24.99 kg/m2 (Kesavachandran, Bihari & Mathur, 2012). 
Even though the use of BMI has been open to much controversy, to date, it still remains 
the most preferred and widely used method because it is relatively simple, inexpensive 
and non-intrusive (Bhurosy & Jeewon, 2013). 
2.4 IMPLICATIONS OF BEING OVERWEIGHT AND OBESE  
Obesity adds a huge financial burden to a country’s healthcare system. In Australia, the 
total financial cost of obesity to society and the government in 2008 was estimated at 
$58.2 billion (Australian Bureau of Statistics, 2011). In the United States and Canada, the 
total cost of overweight and obesity in 2009 was $300 billion and $30 billion, respectively 
(Preidt, 2011). 
The considerable costs of overweight and obesity to the Brunei government is likely to 
be enormous, although there is no research into these costs. At the government level, the 
Brunei health care system provides all medical and health care services free to its entitled 
citizens. The government also funds overseas specialist treatments that are not available 
in Brunei for its citizens, mostly in Singapore and Malaysia. Brunei citizens are only 
required to pay $1 (Brunei dollar) for a consultation fee per hospital or clinic visit. 
As Brunei is becoming a richer developed country as a result of its increasing wealth from 
oil and gas resources, the country is becoming more prone to developing “rich country 
diseases”. The Brunei Minister of Health (Ministry of Health Brunei Darussalam, 2011b) 
reports that the number of obesity and NCDs cases is increasing. The Minister further 
reports that life-style factors, such as being physically inactive, are responsible for 
increasing the prevalence of obesity and NCDs and therefore action should be taken to 
promote healthy lifestyles. 
As well as causing an economic burden, overweight and obesity can also greatly affect 
the psychological and social well-being of the individual, as many who become 
overweight or obese tend to experience an increased incidence of various psychosocial 
conditions, such as poor self-esteem, negative self-image and increased stress levels, as 
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well as social difficulties, such as discrimination, stigma, teasing and bullying 
(Kumanyika & Brownson, 2007). 
2.5 CAUSES OF OBESITY  
The main cause of obesity is an energy imbalance between the energy consumed and the 
energy expended (CDC, 2009; Kumanyika & Brownson, 2007). The two major 
contributors to the rapid rise of obesity are physical inactivity and overconsumption of 
high kilojoule food (Centers for Disease Control and Prevention, 2009). 
2.6 PHYSICAL INACTIVITY AS A MAIN CONTRIBUTING FACTOR FOR OBESITY 
AND NCDS 
Physical inactivity is a major contributor to the dramatic increase in the prevalence of 
obesity (CDC, 2009; Kerr et al., 2010; Sallis & Glanz, 2009) and NCDs. People who are 
physically inactive also have a 20–30% increased risk of mortality when compared with 
those who engage in at least 30 minutes of regular moderate intensity physical activity 
(PA) on most days of the week (WHO, 2011b). Physical inactivity is the fourth leading 
risk factor for all causes of mortality (WHO, 2011c). Annually, approximately 3.2 million 
deaths and 3.2 million disability-adjusted life years (DALYs), representing about 2.1% 
of global DALYs, are attributable to physical inactivity or insufficient PA (World Health 
Federation, 2015). DALYs are created through a process of adjustment for years of 
healthy life lost, not only due to illness, but also to disability or early death within a given 
population.  
2.7 PHYSICAL ACTIVITY AND HEALTH 
PA has been defined as “any bodily movement produced by skeletal muscle that requires 
energy expenditure” (WHO, 2011d). PA requires an energy expenditure above 1.6 METS 
or metabolic equivalents (Norton, Norton, & Sadgrove, 2010). MET is a shorthand 
method used to estimate the amount of oxygen used by the body while performing PA. 
One MET is defined as the energy expenditure used by the body at rest, while sitting 
quietly or reading a book, for example. The harder an individual body works during any 
given activity, the higher the level of energy expenditure expressed as METs. METs are 
commonly used to express the intensity of physical activities (Haskell et al., 2007). 
‘Light’ physical activities, which are done while standing, usually require an expenditure 
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of between 1.6 METs and 3.0 METs (Norton et al., 2010). Moderate physical activities 
are activities between 3.0 and 6 METS. Vigorous physical activities are those activities 
that make the individual breathe harder, and these require an energy expenditure between 
6 and 9 METS, whereas high intensity PA refers to those activities that require 9 METS 
and above (Ainsworth et al., 2000; Haskell et al., 2007; Norton et al., 2010). A 
comprehensive listing of MET values for a variety of physical activities that are 
considered to be light, moderate or vigorous intensity, can be seen in the tabulation by 
Ainsworth et al. (2000). 
According to WHO (2015), physical activity includes play, work, active transportation, 
house chores and recreational activities, while exercise is a subcategory of PA that is 
planned, structured, repetitive and purposeful in the sense that the improvement or 
maintenance of one or more components of physical fitness is the objective. As 
recommended by WHO (2015), a minimum of at least 30 minutes a day of regular, 
moderate intensity PA for 5 days a week (150 minutes a week) for adults aged 18–64 
years is generally encouraged in order to obtain substantial health benefits. These benefits 
include reduced risk of developing hypertension, coronary heart disease, stroke, diabetes, 
breast and colon cancers, depression and suffering a fall (WHO, 2011d; WHO 2015). 
This level of PA can also improve bone mass and functional health, and thus it is a key 
determinant of energy expenditure for adults, which is fundamental to energy balance and 
important in maintaining a healthy body weight, losing excess body weight or 
maintaining weight loss over the long term (WHO, 2011a; 2011c; 2015). 
However, according to WHO (2011; 2015), despite the many benefits of being physically 
active, many people in many countries tend not to do the recommended amount of PA. 
Globally in 2008 about 31% of adults aged 15 years and over were insufficiently active 
(WHO, 2011c; 2015). In high income countries, 41% of men and 48% of women were 
physically inactive, compared with 18% of men and 21% of women in low income 
countries (WHO, 2011a; 2015). In Singapore, a neighbouring country of Brunei, the 
National Health Survey 2007–2008 showed that 51% of women and 41% of men aged 18 
to 69 years did not participate in any sport, exercise or walking during their leisure time. 
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Women were reported to be physically less active than men (Chua Ai Vee, 2009). No 
such data are available for Brunei.  
WHO (n.d) added that the PA levels of the world’s population is declining, with 
approximately 60% of the population failing to achieve the required amounts of PA 
needed to induce health benefits. 
In light of the increasing prevalence of NCDs, obesity and physical inactivity in many 
countries and the important role of PA in maintaining health, there is a continuing interest 
in understanding the reasons for low levels of PA and in identifying the relevant 
interventions needed to reverse these problems. 
2.8 DETERMINANTS OR FACTORS INFLUENCING PA BEHAVIOUR  
Much of the research conducted into the factors that influence adults’ PA has shown that 
these factors include individual, social and environmental factors, which together 
contribute significantly to the burden of obesity and NCDs. Individual factors, as either 
promoters or barriers to PA, include the individual’s knowledge, attitude, ability and as 
well as demographic factors such as socio-economic status (SES), educational attainment, 
occupation, place of residence, age, gender, and marital status (Blanchard et al., 2005; 
Due et al., 2009; Esmaeily et al., 2009; McLaren, 2007; Poortinga, 2006; Senese, 
Almeida, Fath, Smith, & Loucks, 2009; Singh, Siahpush & Kogan, 2010). Social factors 
include social support, while environmental factors include the availability of tracks and 
paths close to roads (Bentley, Jolley, & Kavanagh, 2010; Singh et al., 2010), safe and 
easy access to these paths near homes (Singh et al., 2010; Wolch et al., 2010), higher 
street connectivity for walking and cycling (Grafova, Freedman, Kumar, & Rogowski, 
2008; Wolch et al., 2010), aesthetic features and size of parks within the neighbourhood 
(Cutts, Darby, Boone, & Brewis, 2009), the availability of recreational facilities for 
recreational activity and play, crime rates (Cutts et al., 2009), transport systems and 
weather and air quality (Ali, Baynouna, & Bernsen, 2010; Sallis et al., 2006). Most of the 
above determinants are modifiable. 
Increasingly, environmental factors have been found to have a great influence on adults’ 
PA (Kerr et al., 2010; Kumanyika, 2001; Kumanyika & Brownson, 2007). Therefore, 
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interventions to increase PA participation must not solely focus on changing individual 
behaviour, but also on modifying and creating supportive social and physical 
environments. Increasing evidence has indicated that focusing on one level of 
intervention, such as targeting individuals to change their behaviour from negative to 
positive, cannot guarantee the success of the intervention in encouraging and promoting 
PA, unless action in modifying and improving social and environmental factors is also 
taken (Kumanyika, 2001; Sallis et al., 2006). Combining individual and environmental 
changes is a powerful approaches to behaviour change (Kumanyika, 2001). 
Because factors influencing PA are multifaceted, many beyond the individual’s control, 
there is a need for strong support and commitment from government and non-government 
agencies to work together to address these factors (Kerr et al., 2010; Kumanyika, 2001). 
2.9 SEDENTARY BEHAVIOUR AS A NEW RISK FACTOR FOR OBESITY AND NCDS: 
A NEW FIELD OF RESEARCH 
While physical inactivity has been identified as a major contributor to the rise in obesity 
and NCDs for years, more recent evidence indicates that sedentary behaviour (sitting 
time) is another important risk factor for these problems. 
2.10 WHAT IS A SEDENTARY BEHAVIOUR? 
According to Owen et al. (2011) and Pate, O’Neil and Lobelo (2008), sedentary behaviour 
refers to those activities that require very little physical movement and consume very little 
energy (less than 1.5 METs), such as sitting or lying down. It is distinctively different 
from physical inactivity. Physical inactivity refers to a low level of physical activity, 
whereas sedentary behaviour is the behaviour of sitting or reclining excessively during 
waking hours (Owen, Sparkling, Healy, Dunstan, & Matthews, 2010; Pate et al., 2008).  
2.11 SEDENTARY BEHAVIOUR AND HEALTH 
Accumulating evidence suggests that long periods of time spent in sedentary behaviour 
result in negative health effects. These negative health effects are independent of the 
benefits of participating in moderate to vigorous PA (Owen et al., 2010; Proper, Singh, 
Van Mechelen, & Chinapaw, 2011). For example, growing evidence reveals that 
excessive sedentary behaviour is associated with heightened risk of obesity (Jakes et al., 
2003; Salmon, Bauman, Crawford, Timperio, & Owen, 2003) and could also have 
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significant adverse metabolic and health effects, such as type 2 diabetes (Hu et al., 2001), 
metabolic syndrome (Salmon et al., 2003; Sisson et al., 2009) and cardiovascular disease 
(Jakes et al., 2003), independent of PA levels (Owen et al., 2010; Proper et al., 2011). 
Evidence reveals that prolonged periods of sitting induce fewer skeletal muscle 
contractions, resulting in suppression of skeletal muscle lipoprotein lipase (LPL) activity 
and clearance of triglyceride uptake, high density lipoprotein (HDL) cholesterol 
production and reduced glucose stimulated insulin secretion (Hamilton, Hamilton, & 
Zderic, 2007). 
Evidence from the literature also suggests that contemporary changes in the modern day 
physical and social environments, as a result of the increased automation of work and 
other aspects of life, are likely to be factors that have led adults to increasing their 
sedentary behaviour (Owen et al., 2011). For instance, the increased availability of 
technology has resulted in an increased dependence on the use of cars instead of walking 
and cycling; an increased use of labour saving devices, such as computers; and increased 
participation in inactive leisure pursuits, such as playing video games, listening to music 
and TV viewing (Owen, Heally, Matthews, & Dunstan, 2010; Owen et al., 2010; Proper 
et al., 2011).  
2.12 DETERMINANTS OR FACTORS INFLUENCING SEDENTARY BEHAVIOUR  
A number of factors have been found to influence individuals’ sedentary behavioural 
choices (Owen et al., 2011). According to Owen et al. (2011), the factors that largely 
influence sedentary habits operate at multiple levels: individual, social, physical 
environmental, and policy, and there is a complex interplay among the factors operating 
at these different levels.  
Sedentary behaviour occurs in a variety of different settings, including the workplace. 
For example, working at a desk, which is increasingly screen-based, requires prolonged 
sitting. In the home, technological advances such as computers, TV and video games 
encourage individuals to spend more time indoors in front of screens; and individuals sit 
in cars to get to and from places (Katzmarzyk, Church, Craig, & Bouchard, 2009; Owen 
et al., 2011; Pate et al., 2008).  
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The time that an individual spends sitting in these settings has distinct determinants 
(Owen et al., 2011). In a review, Owen et al. (2011) showed that at the individual level, 
psychological factors such as motivation, self-efficacy and preference, and socio-
demographic factors such as younger age, male gender, higher levels of education, and 
poor health, were associated with increased levels of sedentary behaviour. The social 
environment, including social norms, culture, societal trends (i.e. increased use of 
technology, urbanisation, car use), lack of social support from family and friends, and 
physical environmental factors, such as poorly connected streets for walking and cycling, 
fewer local amenities within walking distance, and lack of public transport, encouraged 
prolonged sitting in automobiles, in the workplace, in the home, and during leisure time. 
Understanding these determinants in specific settings is considered important for 
developing more effective settings-based interventions (Owen et al., 2011). 
2.13 PREVALENCE OF SEDENTARY BEHAVIOUR IN THE ADULT POPULATION 
Several studies have revealed that adults on average spend more than half of their waking 
hours in sedentary behaviour, primarily sitting, and less time is spent on light intensity 
PA and moderate to vigorous PA. A US study indicated that nearly 55% of adults’ waking 
hours, or more than 7.7 hours/day, are spent in sedentary behaviour (Matthews et al., 
2007). In Australia, 78% of adults surveyed reported spending between 2 and 6 hours a 
day sitting at leisure; for example, watching television or using a computer, and both men 
and women spent around the same time sitting at leisure (Australian Bureau of Statistics, 
2011). In Malaysia, the adult population spends 74% of the day in sedentary behaviour 
(Poh et al., 2010). Of this 74%, 40.1% of the day was spent in a sitting position, and 33% 
in a sleeping or lying down position. Time spent on light activities and personal care 
activities amounted to only 15% of the day standing, while 10% of the day was spent 
doing moderate to vigorous intensity activities such as walking, stair climbing and sports. 
Similarly, Sugiyama, Healy, Dunstan, Salmon, and Owen (2008) reported that in 
Adelaide, Australia, on average, adults spent about 4 hours per day in leisure time 
sedentary behaviour, of which 45% was spent watching television.   
Importantly, evidence has emerged that the time adults spend sitting is even higher among 
working adults. In one survey conducted by Jans, Proper and Hildebrandt (2007) on a 
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population of 7,720 workers in the Netherlands, the workers, on average, were found to 
spend over 14 hours of their day being sedentary. Of this, 7 hours per day was spent 
sitting, and over 2 hours of this total sitting time was spent at work or travelling to and 
from work. This study also reported that the proportion of total sitting time among the 
workers was dependent on the type of occupation. Those whose work involved the use of 
a computer had the highest work-related time spent sitting (45%), while the lowest was 
found among service workers (19%). The different occupations differed only marginally 
in sitting time during leisure periods. Therefore, there are high levels of sedentary 
behaviour among working adults, particularly among office employees that increases 
their risk of negative health outcomes. 
2.14 SUMMARY OF OBESITY, PHYSICAL INACTIVITY AND SEDENTARY 
BEHAVIOUR 
Obesity has been recognised as a major health problem worldwide with major 
implications for individual health and for the health care system. Much of the literature 
has pointed out that physical inactivity is one of the most important behaviours 
responsible for the development of NCDs and obesity-related health problems.   
Nevertheless, a growing body of literature is now shifting to focus not only on how to 
decrease physical inactivity, but also to decrease sedentary behaviour, because sitting too 
much also increases the risk of obesity, obesity-related health problems, and mortality, 
even in individuals who engage in regular PA.  
It has been well established that individual social and environmental factors influence PA 
behaviour. As for sedentary behaviour, it is reported that the individual, social and 
environmental determinants are quite distinct from those of physical inactivity and that 
they differ across settings (Owen et al., 2011). Sitting at work is said to be the most 
common type of sitting because many adults spend much of their waking hours at work 
(Jans et al., 2007). 
Although regular PA has many health benefits, evidence shows that a large number of 
adults in many countries are not reaching the levels of PA recommended for health. With 
an increasing number of adults being physically inactive, this has become a major 
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concern. Along with physical inactivity, sedentariness plays a big role in individual 
health. Physical inactivity and sedentary behaviour together are now therefore clearly of 
interest to researchers who promote health and seek to prevent NCDs.  
Understanding all the determinants of PA and reduced sedentary behaviour is thus 
important to inform the development of multilevel interventions, which offer the best 
chance for decreasing the burden of NCDs. Although many strategies have been 
developed to increase PA participation, there has been limited success in changing PA 
behaviour at a population level. There is also a need to inform the development of 
strategies to reduce sedentary behaviour. It is thus extremely important that interventions 
be designed to promote behaviour changes effectively for both of these behaviours.  
To develop more effective interventions, behavioural change theories should be used. 
Evidence suggests that deciding on a theoretical framework for the intervention is an 
essential first step in the development of successful behaviour change interventions 
(Fishbein & Cappella, 2006), and interventions that use theoretical frameworks are 
significantly more effective in changing behaviour than interventions that do not have a 
theoretical framework (Avery, Flynn, Van Wersch, Sniehotta, & Trenell, 2012; Glanz & 
Bishop, 2010). Using theory to plan interventions that are relevant and appropriate for a 
particular population has been associated with longer and stronger maintenance effects in 
changing a particular behaviour (Skaal & Pengpid, 2012). The following section will give 
an overview of the role of theoretical models that have, or could be, used in explaining 
and developing PA and sedentary behaviour change interventions. 
2.15 THE ROLE OF THEORY-BASED INTERVENTIONS TO CHANGE BEHAVIOUR 
A number of theories are available to guide those working in health promotion practice 
to understand the determinants of health-related behaviours. These behavioural theories 
provide frameworks to help identify the determinants of any given behaviour. Some of 
the well-known theories that help explain health-related behaviour at the individual level 
include the Health Belief Model, the Transtheoretical Model, the Theory of Planned 
Behaviour, the Social Cognitive Theory (Montano & Kasprzyk, 2008) and the newly 
proposed Integrated Behavioural Model (Montano & Kasprzyk, 2008). 
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Despite the availability of a number of theories, no consensus has been reached regarding 
which is the most dominant or best model for studying physical activity behaviour 
(Montano & Kasprzyk, 2008). Which theory should be used depends on the assessment 
of healthcare practitioners or researchers, and their understanding of the theories and their 
appropriateness to address the issues of interest and the research questions raised within 
their study (Montano & Kasprzyk, 2008).  
The aim of this study was to capture as many individual, social and environmental 
determinants as possible, and the Integrated Behavioural Model was considered to be the 
most appropriate model. This model is an extension of the most commonly used models 
cited in many studies in the last few decades to explain a wide range of individual 
behaviours, especially for explaining adult PA (Downs & Hausenblas, 2005a; Hagger, 
Chatzisarantis, & Biddle, 2002). Moreover, meta-analysis studies substantially support 
the ability of the model’s predecessor, the Theory of Planned Behaviour, to predict PA 
behaviour (Armitage & Conner, 2001; Downs & Hausenblas, 2005a; Hagger et al, 2002).  
The Integrated Behavioural Model (IBM) is a relatively new model developed by 
Fishbein and colleagues as a result of their enormous empirical work carried out over a 
number of years (Montano & Kasprzyk, 2008). This model has its root in the original 
work of Fishbein and Ajzen through their Theory of Reasoned Action (TRA) (1975) and 
from Ajzen’s Theory of Planned Behaviour (TPB) (1985). Both TRA and TPB have been 
widely used in behavioural research studies. Because IBM combines constructs from 
TRA and TPB with ones from other existing theories that have been shown to be highly 
correlated with behaviour, it is expected to perform well in explaining behaviour, and 
therefore was selected for this thesis work. The following section will review the 
historical development of IBM and its key constructs. 
2.16 DEVELOPMENT OF THE INTEGRATED BEHAVIOURAL MODEL FROM TRA 
AND TPB 
2.16.1 INITIAL CONCEPTUALISATION OF THE IBM – THE TRA  
With IBM’s roots in TRA, it is important to understand the constructs in TRA and why 
constructs were added to TRA to better explain behaviour. The TRA was developed by 
Fishbein and Ajzen in 1975 (Fishbein & Ajzen, 1975). In this theory, as with IBM, the 
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key predictor of the individual’s behaviour is their intention. This intention reflects the 
individual’s plan and motivations to commit to performing a behaviour and thus is 
considered as the most immediate determinant that will influence the individual’s 
decision on whether to engage or not in a given behaviour. The stronger (the more 
positive) the intention to perform a particular behaviour, the more likely the individual 
will perform that behaviour.   
The TRA posits that intention is determined by two constructs: attitude (interpersonal 
influence construct) and subjective norms (social influence construct). Fishbein and 
Ajzen (1975) explain attitude as the individual’s evaluation about the target behaviour as 
being either favourable or unfavourable, whereas subjective norms represent the 
individual’s perception of social pressures that they may feel to perform the behaviour or 
not. What determines the individual’s attitude towards the behaviour is their salient 
behavioural beliefs. Salient behavioural beliefs are those that the individual has regarding 
a particular behaviour, determined by the perceived consequences of engaging in 
behaviour and their evaluation of these consequences. These beliefs determine the 
individual’s attitude formation towards the behaviour. For example, individuals may 
believe that PA is important for improving their health; however, at the same time, they 
may also feel that PA is time-consuming and painful.  
Meanwhile, the subjective norms regarding the behaviour are determined by the 
individual’s normative beliefs. Normative beliefs are formulated by whether significant 
others think that the individual should or should not engage in the behaviour, and by the 
individual’s motivation to comply with the wishes of these important others. These will 
predict the individual’s behavioural intention and subsequently the behaviour. For 
example, if the individual believes that their spouse wants them to do PA and they value 
their opinion, the higher the subjective norm is for engaging in PA. The more positive the 
individual’s attitude towards PA and the more the individual perceives that significant 
others feel that he/she should engage in PA, the more likely the individual is to be 
physically active. The TRA further theorises that humans are rational and conscious 
beings who are usually able to use the available information they have in order to make 
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decisions, thus influencing their intention about whether to engage or not in the given 
behaviour (Ajzen, 1991).  
An important assumption of the TRA is that the behaviour to be predicted is under the 
individual’s volitional control, meaning that the individual can decide either to perform 
or not to perform the behaviour. However, this assumption is not true for many health-
related behaviours. Volitional control is briefly discussed in the following section.  
2.16.2 ISSUE OF VOLITIONAL CONTROL 
The TRA suggests that most people are capable of performing the behaviour of interest 
if they desire to do so, and therefore the decision to perform the behaviour can be 
predicted solely from intention. However, Ajzen (1991) realised that while the TRA had 
strong support for predicting behaviours under volitional control, TRA does not do well 
at predicting behaviours that are not fully under control of individuals, such as engaging 
in PA.  Such behaviours, according to Ajzen, are not easy for the individual to perform 
due to the presence of external factors, such as environmental and contextual factors, that 
influence their intention to perform the behaviour. As a result, Ajzen (1991) added a 
construct to TRA to better predict behaviour for which people have more limited 
volitional control. He termed this construct perceived behavioural control (PBC). 
2.16.3 EXTENSION OF THE TRA TO THE TPB – INCLUSION OF PBC IN THE TRA 
To include PBC in the theory, Ajzen (1991) created a new theory, the Theory of Planned 
Behaviour (TPB), which includes the constructs from TRA and PBC. Therefore, in TPB, 
behavioural intention is influenced directly by three constructs: attitudes, subjective 
norms and PBC. PBC also directly influences behaviour.  
PBC represents the individual’s perceptions of the presence or absence of enablers of, 
and barriers to, performing the behaviour. PBC is composed of control beliefs, the 
individual’s evaluation of whether behaviour adoption will be difficult or easy based on 
the resources, skills and opportunities required to perform the behaviour, and an 
individual’s perceived power, or confidence in being able to perform the behaviour, given 
the presence of enablers and barriers. The more obstacles anticipated and the less 
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confidence to overcome the obstacles, the lower their perception of behavioural control 
for performing the behaviour. 
According to Ajzen (1991), the influence of attitude, subjective norms and PBC varies 
across behaviours and situations. In situations where the individual’s attitude and 
subjective norms are favourable toward the behaviour and PBC is high, the individual’s 
intention to perform the particular behaviour will be high (Ajzen, 1991). On the other 
hand, in situations where attitude and subjective norms are favourable toward the 
behaviour but PBC is low, an individual’s intentions do not always predict behaviour 
(Ajzen, 1991). Ajzen further argues (1991) that the TPB is not an exclusive model to 
predict intention or behaviour; he suggests that the TPB should remain open to additional 
predictors that can capture a significant proportion of the variance in intention. 
2.16.4 PREDICTIVE ABILITY OF THE TPB  
Following the addition of this PBC construct by Ajzen, much research has been 
conducted in the past few years to test the TPB for its efficacy in predicting health 
behaviours across a variety of disciplines, among different groups in a variety of settings. 
Hence, research into the TPB is not new. Interestingly, many of these studies have 
supported the TPB in predicting many health behaviours (Armitage & Conner, 2001), 
including PA and exercise (Downs & Hausenblas, 2005b; Hagger et al., 2002).  
An early meta-analysis on a wide variety of health behaviours supported the predictive 
ability of PBC. This study conducted by Armitage and Conner (2001) identified 185 
independent empirical studies, of which 44 studies used prospective self-reported 
behaviour measures and 19 used prospective measures of behaviour that were measured 
objectively. All of these studies were published before 1998. Results indicated that 
attitude, subjective norms and PBC accounted for 39% of the variance in intention, and 
that intention and PBC accounted for 27% of the variance in behaviour. The addition of 
the PBC construct added an average of 2% to the prediction of behaviour over and above 
intention, and 6% to the prediction of intention over and above attitude and subjective 
norms. These findings suggest that PBC is an important predictor of intention and, to 
some extent, the behaviour.  Together, the findings produced by this meta-analysis study 
showed that the three TPB constructs (attitude, subjective norms and PBC) were able to 
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predict behavioural intentions.  This suggests that  TPB is a useful model for explaining 
a wide range of behaviours (Armitage & Conner, 2001). 
Two more recent meta-analyses provide further support for the overall ability of the TPB 
to predict behaviour. These studies were conducted by Hagger et al. (2002) and Downs 
and Hausenblas (2005a). Both specifically focused on exercise and PA. Hagger et al. 
(2002) conducted a meta-analysis of 72 studies that were published between 1975 and 
2001. The main finding was that all TPB constructs were significant predictors of 
intention to participate more in exercise and PA. Attitude, subjective norms and PBC 
accounted for 44.5% of the variance in intentions. Attitude and PBC were the strongest 
predictors of physical activity intention and subjective norms were the weakest. In the 
other meta-analysis, Downs and Hausenblas (2005a) reviewed 85 TPB studies. The study 
findings also support the TPB, showing, as in the previous meta-analysis, that attitude 
and PBC are the main predictors of intention to exercise. Thus, both studies reported 
similar comparable findings to those of Armitage and Conner (2001), but specifically 
support the use of TPB variables in the PA domain.  
2.16.5 EXTENSION OF THE TPB WITH THE INCLUSION OF ADDITIONAL VARIABLES 
While many researchers have examined the predictive ability of the TPB, more recently 
researchers have been modifying and extending the TPB framework to improve the 
predictive power of the theory. Constructs that have been added into the theory include 
self-efficacy, descriptive norms, affective attitude, social support, and demographic 
factors such as age, gender and ethnicity. Now that this TPB framework has been 
expanded to better explain health behaviour, it is called the Integrated Behavioural Model 
(IBM).   
2.16.6 INTEGRATED BEHAVIOURAL MODEL (IBM) 
IBM differs from TRA and TPB in that it has added a number of constructs from other 
major influential behavioural theories to improve the ability of the model to predict 
individual behaviour (Montano & Kasprzyk, 2008). It is believed to be a model that can 
more comprehensively explain beliefs about a given behaviour (Montano & Kasprzyk, 
2008).  
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As in TRA/TPB, intention is the most important determinant of behaviour in IBM (see 
Figure 3). Even if the individual has a strong intention to engage in a particular behaviour, 
it is unlikely that he/she will carry out the behaviour. This model indicates that for an 
individual to carry out the behaviour: 1) he/she needs the knowledge and skills to perform 
the behaviour; 2) there should be no environmental constraints that make it difficult to 
perform the behaviour; and 3) the behaviour should be salient or be made salient to 
him/her. Hence, in order to encourage the individual to carry out his/her intention, there 
is a need to take into account all these components when designing interventions to 
promote health behaviour (Montano & Kasprzyk, 2008).  
In IBM, intention is influenced by three constructs, as in TPB and as shown in Figure 3. 
Theoretically, attitude has been expanded to include both experiential/affective attitude 
(the individual’s feeling about the behaviour) as well as instrumental attitude (behavioural 
beliefs about the consequences of performing the behaviour, as in TRA and TPB). 
Perceived norms have been expanded to include descriptive norms (normative belief 
about what others in one’s social or personal networks are doing) as well as 
injunctive/subjective norms (normative belief about what others think one should do and 
motivation to comply, as in TRA and TPB). A new personal agency construct is 
composed of self-efficacy (efficacy beliefs, or confidence in performing the behaviour) 
and perceived control (control beliefs, from TPB). IBM also considers other factors, 
including socio-demographic factors (age, sex, social class), personality characteristics 
and social status as external factors that influence an individual’s intention to perform a 
behaviour (Montano & Kasprzyk, 2008).  
Figure 5 is the diagrammatic representation of the IBM. As shown, IBM recognises the 
potential of other factors such as individual socio-demographic characteristics, societal 
factors and environmental factors that could indirectly impact intentions and behaviour 
through directly impacting the three main constructs of IBM; namely, attitude, perceived 
norms and personal agency (Montano & Kasprzyk, 2008). Specifically, these other 
factors could influence attitude through impacting feelings about the behaviour and 
behavioural beliefs. These other factors also could influence perceived norms through 
influencing normative beliefs. In addition, these other factors could influence personal 
 Chapter 2 – Review of the Literature |25 
 
agency, through influencing control beliefs and efficacy beliefs. According to IBM, it is 
important to understand these beliefs and other factors because ultimately a change in 
intention and behaviour is usually the result of changes in these beliefs and other factors. 
Hence, if one seeks to change the behaviour, there is a need to address and design 
interventions at the level of changing specific beliefs about that particular behaviour. 
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To better understand the relative importance of the constructs that were recently 
incorporated in this new model, the next sections of this chapter provide more details 
about these recent constructs. First will be a discussion about the expansion of attitude to 
include affective attitude. Next, will be a discussion about the expansion of subjective 
norms to include descriptive norms. Last is a discussion about the expansion of perceived 
behavioural control to include self-efficacy.  
2.16.7 INCLUSION OF AFFECTIVE ATTITUDE WITHIN THE TPB 
In Ajzen’s and Fishbein’s TRA (1975), attitude was conceptualised as a single dimension, 
as being either favourable or unfavourable. In recent years, however, researchers have 
raised issues with respect to the structure of the TRA’s attitude construct. A number of 
researchers examined this construct and realised that the attitude construct only included 
what they called the instrumental aspect of attitude, or the individual’s perceptions about 
benefits and other outcomes of behaviour; but it did not take into account the affective 
aspects of attitude, which is the anticipated emotional reaction to performing a behaviour 
(e.g. Ajzen & Driver, 1991; 1992; Manstead & Parker, 1995). Such studies found that 
there are distinct differences between the instrumental and affective component of 
attitudes, and it has been suggested that in order to obtain a complete measure of attitude, 
there is a need to tap both components of attitude. In response to these studies, some 
researchers have been testing whether the inclusion of affective attitude improves the 
predictive power of the TPB. Richard, de Vries and van der Pligt (1998) found that 
anticipated affective reaction predicted a significant proportion of the variance in 
behavioural intentions, over and above the other TPB constructs. Thus, the addition of 
the affective component to the TPB improved its predictive power (Richard, de Vries, & 
van der Pligt, 1998). More recent studies have also incorporated affect into the TPB. 
French et al. (2005) examined the relationship between affective and instrumental attitude 
towards PA over 12 months in 213 adults aged between 35 and 75 years. Results showed 
that the standard TPB variables explained 48% of the variance in intention to increased 
PA, while affective attitude explained an additional 11% of the variance. Affective 
attitude was more strongly associated with intention to be physically active than was 
instrumental attitude (French et al., 2005). In that study, a weighted average correlation 
of 0.58 was found between affective attitude and intention, slightly more than that of the 
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correlation between instrumental attitude and intention (r= 0.55).  Affective attitude was 
also found to explain a considerable amount of unique variance in intention and this, 
according to French et al. (2005), was not the case for instrumental attitude. In short, these 
findings support the inclusion of affective attitude into the TPB. 
2.16.8 EXPANSION OF SUBJECTIVE NORMS WITHIN TPB 
With early meta-analysis studies showing that subjective norms are weakly correlated 
with behavioural intention, it became clear to Ajzen (1991) that the influence of 
subjective norms is rather insignificant, even though the overall effect size of attitude, 
subjective norms and PBC has been shown to influence intention and behaviour. 
Subsequent studies (Armitage & Conner, 2001; Downs & Hausenblas, 2005b; Godin & 
Kok, 1996; Hagger et al., 2002) have supported these earlier findings. As a result, there 
has been substantial interest by many researchers in trying to explain this weak 
association.  
One explanation is the way that subjective norms were conceptualised and measured 
within the TRA and TPB. Subjective norms were measured with a single item, whereas 
multiple items were used for the other constructs. It was thought that the subjective norms 
item may not have been able to sufficiently capture important aspects of social influences 
(Armitage & Conner, 2001; Cialdini, Reno, & Kallgren, 1990; Rivis & Sheeran, 2003). 
A review by Armitage and Conner (2001) demonstrated that multiple-item measurements 
show stronger associations than single-item measurements of subjective norms. This 
indicates that there may be measurement issues in the way subjective norms were being 
measured to predict intention. 
There is another explanation as to why subjective norms poorly predict the intention to 
be physically active and PA behaviour within the TPB. According to Courneya and 
McAuley (1995), for behaviours where individuals have complete volitional control, as 
described in the TRA, subjective norms may be the most relevant social construct for 
individuals to use when deciding whether to perform the behaviour. All they need to know 
is whether significant others approve or disapprove of them performing the behaviour. 
By definition, this means that the individuals do not need any assistance or help. 
However, Courneya and McAuley (1995) argued that Ajzen (1991) failed to alter the 
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conceptualisation of the social influence construct contained within the TRA, in 
developing the TPB. Courneya and McAuley (1995) suggested that for behaviours that 
are not totally under volitional control, such as PA, it is likely that support from others is 
needed to encourage regular performance of the behaviour. This thinking led Courneya 
and McAuley (1995) subsequently to contend that social support may be a more 
appropriate social influence for understanding PA behaviour. Although social support for 
PA has been extensively investigated within social cognitive theory (Sallis & Owen, 
1999), it is only more recently that it has begun to be investigated within the TPB 
framework.   
Other researchers have indicated that the subjective norms construct as originally 
envisioned by Ajzen is too narrowly conceptualised. They suggest that there are two 
categories of subjective norms instead of one, injunctive norms and descriptive norms. 
Injunctive norms are defined as an individual’s perception of what significant others 
believe to be appropriate behaviour, such as their beliefs of whether the individual should 
or should not perform the behaviour (Armitage & Conner, 2001; Cialdini et al., 1990; 
Rivis & Sheeran, 2003) Injunctive norms therefore are defined as originally defined by 
Ajzen in TPB. Conversely, descriptive norms are descriptions of the individual’s 
perceptions of what others are doing in terms of the behaviour in question (Armitage & 
Conner, 2001; Cialdini et al., 1990; Rivis & Sheeran, 2003). Both norms are said to be 
able to assist in determining what society considers to be the correct and incorrect 
behaviour for the individual in specific settings; thus, these two types of norms can 
motivate individuals to take action, because people usually do what others commonly do 
when they are deciding on the appropriate behaviour (Cialdini et al., 1990).  
Ajzen in his TPB (1991) defined subjective norms as the individual’s perception of social 
pressure by significant others, a conceptualisation that, according to researchers, is 
similar to injunctive norms. It is suggested further that descriptive norms should be 
included in the TPB framework.  
A number of studies have shown that both types of norms contribute significantly to 
predictions of intentions to perform a variety of behaviours. Rivis and Sheeran (2003) 
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conducted a meta-analysis of 21 studies that measured both subjective and descriptive 
norms across several behaviours of interest. They found that in addition to attitudes, 
perceived control and subjective norms, descriptive norms were a much stronger source 
of motivation and predictor of intention. This is where Ajzen (2006) then began to 
incorporate descriptive norms, in addition to subjective norms, into the TPB framework 
(Ajzen, 2006).   
In short, there is both theoretical and empirical support for expanding the original 
construct of subjective norms. The final additional construct added to the TPA is self-
efficacy within the personal agency construct. The next section discusses the rationale for 
adding self-efficacy to the TPA.   
2.16.9 INCLUSION OF SELF-EFFICACY 
Prior to the addition of PBC to the TRA, an issue raised among researchers was whether 
this construct is similar to that of the self-efficacy concept developed by Bandura (1982). 
Ajzen (2001) theorised that the two concepts of perceived behavioural control and 
Bandura’s concept of self-efficacy are similar. Nonetheless, some researchers have 
argued that these concepts are conceptually different from one another. Terry and 
O’Leary (1995) contended that PBC is synonymous with external control factors, 
whereas self-efficacy is synonymous with internal control factors (Terry & O'Leary, 
1995). This perspective is supported by Armitage and Conner (2001). It was further 
argued that although Ajzen’s (1985) PBC construct can be separated into internal and 
external control factors, it is problematic to accept the internal component of PBC as a 
true measure of self-efficacy because of the manner in which PBC is assessed. That is, 
PBC items have been known to be general in nature, whereas items representing self-
efficacy are more specific and precise. For example, the optimal measurement of internal 
(task) self-efficacy should include an assessment of both the strength and magnitude of 
the efficacious belief. An example item is “How confident are you that you can complete 
10 minutes of PA at a moderate intensity, three times next week?”  Traditionally, PBC 
items which are posited to measure internal control, such as “I would find it easy to take 
part in regular PA next week”, do neither of these things. Furthermore, such an item 
measuring PBC makes it too difficult to ascertain whether the respondent is referring to 
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internal control (i.e. “my personal ability makes it easy”) or external control (i.e. “things 
in my environment make it easy”) factors.  Because of these conceptual and measurement 
differences, self-efficacy was then incorporated into the TPB. This resulted in a series of 
studies being conducted, attempting to compare and contrast PBC and self-efficacy. 
Several studies have provided evidence to support the distinction between self-efficacy 
and PBC. One of these was by Armitage and Conner (2001). From their meta-analysis 
they found that there were variations in the prediction of intention and behaviour between 
self-efficacy and PBC. They found that participants tended to have high self-efficacy 
(believing they were able to do it) but some also reported lower PBC because of external 
constraints. In view of these findings, Armitage and Conner recommended that to 
enhance TPB, studies should include PBC with self-efficacy as a separate construct 
within the TPB framework. Hagger et al. (2002) found that PBC and self-efficacy have 
separate influences on intention to participate in PA. They revealed that the self-efficacy 
construct demonstrated good discriminate validity with PBC. Moreover, it was found to 
be a strong predictor of intention (r = .58, p < .001) and reduced the effect of PBC on 
intention to zero. Self-efficacy accounted for a greater amount of variance in PA intention 
(66.4% vs 48.2%). This was supported by Jackson, Smith and Conner (2002) who found 
that self-efficacy was a significant predictor of individual intention to exercise, while 
PBC did not predict intention. Subsequently, these results led to the addition of self-
efficacy to the TPB.    
Thus, it can be seen that IBM arose from TRA. TRA included attitude, subjective norms 
and intentions. With the addition of PBC, TRA evolved into TPB. Most recently, affective 
attitude has been combined with instrument attitude to form attitude; descriptive norms 
have been combined with subjective norms to form perceived norms; and self-efficacy 
has joined with PCB to form personal agency. With these additions, the new model is 
known as IBM.  This IBM model is likely to be superior to the previous model in 
predicting behaviour as it more comprehensively captures all those factors that influence 
behaviour.  
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The next section will focus on the importance of identifying and eliciting a pool of salient 
beliefs that underline an individual’s attitude, perceived norms and personal agency. In 
line with IBM, these salient beliefs are to be elicited first in an elicitation study. 
2.16.10 UNCOVERING SALIENT BELIEFS THROUGH AN ELICITATION STUDY 
It has been suggested that if researchers are to use the IBM to predict intentions and 
behaviour, direct measures of attitude, subjective norms, and personal agency are 
sufficient. However, according to Ajzen (2006), if researchers are interested in 
understanding the underlying factors that influence individual intention to engage in a 
given behaviour, it is important to measure attitude, subjective norms and personal 
agency indirectly by firstly capturing the corresponding sets of salient beliefs that form 
these constructs: experiential and instrumental beliefs, injunctive and descriptive beliefs, 
and perceived control and self-efficacy beliefs for the target population studied. To assess 
the salient beliefs, it has been recommended that researchers conduct an in-depth, detailed 
beliefs-elicitation study with each new target behaviour and new population of interest, 
and this requires the researcher to use qualitative methods to find all the salient factors  
(Ajzen, 1980; 1991). This is considered important as each population varies in terms of 
the way they believe, think and feel about physical activity. Failure to conduct an 
elicitation study can compromise the predictive ability of the IBM to explain why that 
specific population does or does not engage in PA behaviour (Ajzen, 2006; Montano & 
Kasprzyk, 2008).  
Ajzen (2006) also emphasised that if researchers are to elicit salient beliefs from a 
representative group of the target population, it is important to take into account the 
group’s demographic characteristics, as these can be important determinants of the salient 
beliefs.  For example, a young adult might perceive different barriers to PA than those 
perceived by middle aged adults with full-time careers and a young family (Montano & 
Kasprzyk, 2008). 
Ajzen (2006) recommends a specified procedure for developing theory-based 
interventions using IBM. The first phase is the beliefs-elicitation study. In this phase the 
salient beliefs of the target population are captured through interviews and/or focus 
groups. A content analysis of the data captured is conducted, and the beliefs are rank 
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ordered. The 5 to 10 most frequently mentioned beliefs are identified as the modal salient 
beliefs, and are then included in a theory-based quantitative questionnaire.  
The administration of this questionnaire to a large, representative sample of the 
population is considered the second phase of intervention development. This quantitative 
study is used to understand which beliefs are most strongly predictive of intention to 
perform the relevant behaviour in the greater population, and thus provide valuable 
information for developing intervention messages that may prove effective for the 
population (Ajzen, 2006). 
It is expected that the results of the current qualitative elicitation study will be used to 
develop items for a large scale quantitative study based on IBM, and ultimately provide 
suggestions for intervention messages aiming to increase PA and decrease sedentary 
behaviour among Bruneian public service employees. 
Despite the need for elicitation studies, most researchers using IBM or TPB do not carry 
out elicitation studies (Downs & Hausenblas, 2005a). Downs and Hausenblas (2005a) did 
a comprehensive analysis of PA studies that used the TPB, spanning 22 years, from 1975 
to 2002. They found that from over 150 studies, only 47 had conducted an elicitation 
study. Most of the studies that had first conducted an elicitation study before doing the 
larger quantitative study found large effect sizes for behavioural beliefs–attitude, 
normative beliefs–subjective norms, and control beliefs–perceived behavioural control. 
The TPB constructs in these studies explained between 34% and 56% of the variance in 
attitude, subjective norms, and perceived behavioural control; in studies that did not use 
elicitation studies, the percent of variance explained in these constructs was much lower. 
The significantly large effect sizes for the relationships between all of the constructs of 
the TPB mean that belief-elicitation studies are important for capturing people’s 
intentions to be physically active. Despite the importance of the belief-elicitation phase 
of TPB studies, Downs and Hausenblas (2005a) found many researchers fail to conduct 
it and the predictive utility of the TPB has been compromised.   
Down and Hausenblas (2005a) also identified a problem with most studies that used an 
elicitation process: as many as 92% of these studies did not report detailed information 
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about the characteristics of participants in their elicitation studies and their main studies. 
Therefore, it is unclear whether participants in the elicitation and main studies shared 
similar characteristics. If not, the salient beliefs revealed in the elicitation studies may not 
be salient beliefs for those participants in the main studies. Failure to provide such 
information, according to Down and Hausenblas (2005a), can compromise the strength 
of using TPB to predict exercise/ PA intention then use this information to target 
behaviour change in the population under study.  Downs and Hausenblas (2005a) 
encouraged future researchers to conduct detailed belief-elicitation studies as this is 
critical in enhancing the predictability of the TPB constructs in explaining PA behaviour, 
and thus can provide a successful framework for PA. 
2.17 CURRENT LITERATURE ON TPB/IBM (2005 TO 2013) 
The previous section provided an overview of the history behind the development of the 
IBM. The following section is a theoretical review of the studies that have used two or 
more constructs from TPB/IBM to predict behavioural intention towards PA and 
sedentary behaviour in adults. This review is not intended to be fully inclusive or 
completely systematic. Studies were identified from the Taylor and Francis Social 
Science and Humanities Library and by using the following databases: CINAHL (via 
Ebscohost), Academic Search Elite (via Ebscohost), ProQuest, PsycINFO, 
ScienceDirect, SagePremier via Sage Journals Online, Springerlink. The search was 
further supplemented by using Google and Google Scholar. The search was limited to 
English language papers only.  
In this review, 22 studies conducted between 2005 and 2013 were located. Only two 
studies were found that used the TPB constructs to examine sedentary behaviour. All 
other studies examined physical activity as the behaviour. A detailed description of these 
studies is presented in this section: the review includes the main study sample 
characteristics and their study design, instrument and types of TPB/IBM constructs used 
and findings (see Table 1). The studies are arranged in chronological order.  
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TABLE 1: REVIEW STUDIES INCLUDED IN THE MAIN STUDY ON TPB/IBM (2005–2013) 
 
Note.  EE= Energy Expenditure. SES=Socio-economic status. SN=Subjective Norm. PBC= Perceived Behavioural Control. TPB=Theory of Planned Behaviour. 
 
 
 Authors Study design Sample Instruments Major findings 
1 Armitage  
2005 
UK 
 
Prospective.  
Longitudinal. 
Individuals enrolled in a 
gymnasium recruited 
voluntarily. Questionnaires 
completed on site. 
Induction pack given.  
Followed up at 3 months. 
N=94 recruited from a 
private gymnasium South 
England.  
Male 41, Female 53. 
Age range: 16–65years. 
Mean Age= 35.57.  
SES:  not reported.  
Ethnicity: not reported. 
Variables - from Ajzen 1991. 
All variables measured on 7-point scale. 
Attitude: anchored by the adjectives dull–interesting 
unpleasant–pleasant, boring–stimulating, unhealthy–
healthy, bad–good & useless–useful. 
SN: anchored by adjectives disagree–agree; disapprove–
approve; should not participate–should participate. 
PBC: anchored by incapable–capable; not very confident–
confident; definitely do not–definitely do, not control–
complete control. 
Intention: anchored by never–frequently; definitely do not–
definitely do. 
Internal reliability – Cronbach's alpha reported internal 
reliability: at baseline (alpha: .85–90); at follow up 
(alpha:.81–96). 
The means, standard deviations and inter-correlations between the key variables of 
TPB were extremely positive with participants reporting positive Attitude & 
Intentions. However, the mean level of subsequent attendance reliability obtained 
from records was only 1.60 (SD=0.37; maximum=2.00) which differed significantly 
from full attendance t (91) =10.38, p < .01, even in this sample of highly motivated. 
Zero order correlations between each TPB variable revealed strong positive 
correlations (Attitude, r=.21, p < .05; SN, r=.28, p < .01; PBC, r=.65, p < .01; Intention, 
r=.42, p < .01).  
Findings also revealed strong correlations between self-reported & actual behaviour 
(r=.63, p < .01). Predictive ability of TPB tested with two multiple regression analyses. 
First, Behavioural Intention was regressed on Attitude, SN & PBC. The three 
independent variables accounted for 49% variance in Behavioural Intention, and SN 
& PBC were independent predictors. Second, multiple regression analysis involved 
actual behaviour as the dependent variable and Behavioural Intention & PBC as 
independent variables. The 2 proximal determinants of behaviour accounted for 22% 
of the variance in the actual behaviour; PBC was the only significant independent 
predictor. 
2 French et al  
2005 
UK 
 
 
Cross-sectional. 
Quantitative. Participants 
were invited by letter to 
attend the Ely Research 
Centre for a series of tests 
to measure EE, fitness & 
glucose tolerance. 
Consecutively – asked to 
complete questionnaires. 
Questionnaires completed 
on site. 
Sample drawn from 2 
populations-based sampling 
frames in Ely, 
Cambridgeshire, UK. 
N=213; Male=95, 
Female=115, 3 not known. 
Age range- 35–75 years; 
Gender=not reported. 
Median age 51.5.  
Professionals = 6.1%; 
Managers & executives 
=22.5%; Other non-manual= 
26.8%; Skilled 
manual=21.6%; Semi-skilled 
manual= 9.9%; Unskilled 
manual= 9.9%; Armed 
forces= 1.4% & 
Missing=2.8% 
Ethnicity-not reported. 
Affective/Experiential Behavioural belief and 
Instrumental Behavioural belief scales anchored by 
adjectives: advantage/disadvantage from Ajzen & 
Fishbein (1980); Like/enjoy & dislike/hate from Ajzen & 
Driver (1991). 
Followed by 4 questions to elicit positive and negatively 
normative.  
Lastly, a series of closed questions. 
Cohen's Kappa indicated Affective and Instrumental 
belief scales  
reasonable internal consistency; 
Advantage, k=.72, like/enjoy, k=.68, disadvantage, k=.73; 
Dislike / hate, k=.75. 
Pearson correlations were used to calculate no. of beliefs 
elicited. 
A hierarchical aggression to predict Intention 
Demographic variables explained 9% of the variance Intention. Standard TPB 
variables explained additional an 39% of the intention. Thus, TPB explained 48% of 
the variance in Intention to do PA. 
Affective Attitude explained a further 11% of variance Intention to be more physically 
active, above and beyond TPB and demographic measures. Thus Affective 
Behavioural belief was a significant predictor of Intention. Reliability of the 
Instrumental Attitude scale was lower (alpha=0.48) than for the other scales used.  The 
correlation coefficient between Instrumental Attitude and Intention was of comparable 
size (r=.55) to that between Affective Attitude and Intention (r=.58).  
  
Four common Instrumental Behavioural beliefs were better appearance & weight 
control, fewer symptoms, fitness, & health; two common Affective Behavioural 
beliefs elicited were intrinsically enjoyable and boring. 
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3 Brickell et 
al. 
2006 
Canada 
Prospective. 
Longitudinal. 
Three phases. 
1st: at baseline 
2nd: 2 weeks later 
3rd: 3 weeks after 2nd 
phase. 
Participation was voluntary. 
Questionnaire completed on 
site. 
Canadian University College 
students. 
N=253: Male 99, Female 
153. 
Age range: 18–44 years. 
Average age= 23.15 years. 
Ethnicity– 43.8% Caucasian; 
13.6% Asian; 21.6% South 
Asian; 5.6% from other 
ethnicities. 
15.4% did not record. 
  
3rd phase: N=162, M 63, 
Female 99. 
 
Demographics: sex; course, DOB, ht. and wt. included in 
questionnaires. Completed by same participants. Same 
questionnaires were coded. 
Attention: anchored by unenjoyable/enjoyable; 
boring/interesting & harmful/beneficial. 
Instrumental Attitude: N–not described, used semantic 
differential scales (7-point scale), alpha coefficient 0.82. 
(M=5.8=68, SD 1.13). 
SN: N–2 items. Inter-item correlation 0.72 (M=4.16, 
SD=1.62); PBC: N–4 items, alpha coefficient, 0.91 
(M=5.42, SD=1.52); Intention: N–6 items, use 7-point 
Likert scale, alpha coefficient 0.96 (M=4.36, SD=1.84), B: 
N–1 item, use 6-point Likert scale. 
Attrition – 35.97%; no significant motivational differences between participants.  
Males scored higher than females on intention. 
Sex & phase differences – were not found for the majority of the variables.   
Used Pearson correlation to calculate between each variable – results support the 
validity of TPB. 
Attitude-Intention, r=.56 (strong); SN, r=.19 (moderate); PBC-Intention, r=.35 
(moderately strong); Intention-Behaviour, r=.69 (strong).  
When hierarchical regression analysis was conducted, on Attitude and SN, Attitude 
made a significant contribution to the prediction of Intention, t (7.66) =0.53, p < .05, 
when compared with t (1.48) =0.10, respectively, contributing to 30% of the variance. 
The 3 TPB variables accounted for 60% of the variance. 
 
4 Chatzisarant
is et al. 
UK 
2007 
Prospective. 
Quantitative. 
Study 1 assessed at 2 points 
in time. 
  
  
**Additional construct 
assessed – past behaviour 
perceived autonomy 
support. 
  
(Study 2 not relevant) 
mostly school age. 
School pupils & university 
students -N=177  
  
School pupils: 
N=73; Male=28, Female=45;  
Mean age=13.95; SD= 0.61. 
  
University students: 
N=104: Male=41, 
Female=63; Mean Age= 
18.36 
Participants selected through 
the help of the head teachers 
of the schools – asked to act- 
in loco parentis. 
Ethnicity: Not reported. 
PA–Leisure-Time exercise questionnaire -contains 3 
questions. 
Godin and Shephard’s Leisure-Time Exercise 
Questionnaire (GLTEQ) (open ended) – capturing the 
frequency of mild, moderate, & vigorous PA. 
Because study targeted vigorous PA, participants were 
asked to report the extent to which they engaged in active 
sport and/or vigorous PA, for at least 30 min. during 
leisure time, over the past 5 weeks. 
Participants reported the average frequency of their participation on 6-point scale 
ranging from “not at all” (1) to most of the days per week.   
GLTEQ was found to be valid, reliable, easy to administer. 
Most of the measures attained satisfactory levels of internal consistency and reliability 
with alpha coefficients approaching 0.70. 
Pearson correlation indicated that the Behavioural Intentions were positively 
associated with Attitude (0.56), PBC (0.54) & SN (0.17) respectively. 
Study 1 documented perceived autonomy support influenced Intentions indirectly and 
that the indirect effects of perceived autonomy support on Intentions were via Attitude 
and not via PBC or SN. SN did not predict Intention either directly or indirectly via 
Attitudes. 
Perceived autonomy support on Intentions was statistically significant after 
controlling for the effects from past behaviour, Descriptive Norms and perceived 
social support. Overall, findings support the incorporation of the construct of 
perceived autonomy control– thus may be important to include in TPB. 
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5 Darker et al. 
UK 
2007 
Cross-sectional. 
Quantitative. 
Mixed factorial design. 
  
Participants were 
approached. 
Quota sampling. 
Adult public accessed 
N=176: Male=51.7%, 
Female=46.1%. 
Unwilling=2.2%; 
Refused=70% 
Age=18–76 yrs. 
Quota sampling fulfilled for: 
18–24y=37; '25–34y=39 
35–44y=33; '45–54=35 
Ethnicity: White =76.1%, 
Black Caribbean=2.8%, Black 
African 
=7.8% & others. 
Married=42.2%, Single=43.9%, 
Widowed 2.2%, Divorced 
6.7%, Separated=2.8% 
Each participant received one of 3 versions of the  
questionnaire – differed in terms of order of questions. 
Participants completed the questionnaire in the train station 
with the researcher present. 
For each open ended question, participants were prompted 
to respond to the target behaviour (walking for at least 30 
minutes on average a day over the next 7 days) when 
considering their answers. 
  
Each question was followed by blank lines on which the 
participants recorded their responses. 
Response to “disapprove” & “easy” questions produced few significantly 
different patterns of beliefs within each category dependent on questionnaire 
order. 
Positive Normative beliefs = medical professionals, friends and miscellaneous 
“negative control beliefs” = illness/ injury. 
Response to “disapprove” & “difficult” questions – did not result in any 
significant difference of beliefs. 
Behavioural beliefs = advantage – cardiovascular/ health benefits, exercise, stress 
relief, fresh air/weather, fitness, & scenery. Disadvantage = inclement weather & 
lack of time. 
Affective = dislike/hate – inclement weather or “nothing”– participants did not 
produce any beliefs for this. 
Others – unpleasant environment / materials & boredom. 
There is a distinction between Instrumental & Affect. 
Yielded 11 salient beliefs about walking. 
Order of questions to elicit beliefs – does not have much effect on number & type 
of beliefs elicited. 
6 Guinn et al. 
2007 
USA 
Cross-sectional. 
Quantitative. 
Low income Mexican women 
voluntary samples. 
Participants identified when 
their children were to receive 
medical examination prior to 
taking part in program for 
relocation area. 
Initially 304 tested, of these 
216 identified as female 
Mexican American. Incomplete 
instrument= 201 study 
participants: Age range=24–66; 
M age=37.2; SD=6.81.   
Self-report survey. 
Present activity behaviour-measured by subject's response 
to the statement developed & used by the National Centre 
for Health Statistics "the number of times a wk. I participate 
in at least 10 minutes of leisure time PA which causes an 
increase in sweating, breathing, or heart rate." 
Possible responses ranged from none to 5 or more times. 
Structural equation model (SEM) used to examine the 
relationship between Attitudes. Subjective norm, PBC, & 
present activity behaviour with PA intention. To explain 
intention, 2 models were examined – TPB & the attenuation 
model with present activity behaviour entered as an 
additional variable in prediction of PA intention. Model 
adequacy of fit to data – evaluated using Amos 5.0 software 
34. Descriptive statistic calculated. Confirmatory factor 
analysis – test measurement model. 
Actual behaviour – low, with 24.4% no participation & 49.8 reporting one to two 
10-minute leisure-time activity engagements per week. 
Variance extracted values were Attitude = 0.76, SN= 0.69. 
Confirmatory factor analysis indicated an adequate fit of the model to the data. 
Results suggest PBC served as the primary indicator of intention to be physically 
active, thus consistent with previous studies. 
No socioeconomic data obtained – themselves low income status, thus even not 
collected,  
Poverty is recognised as a powerful correlate of physical inactivity. 
Adults living at or below poverty status – less likely to have regular leisure time 
PA & more likely to be inactive than people with higher income. 
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7 Nigg et al. 
2008 
Hawaii 
Cross-sectional. 
Large longitudinal. 
  
62,237 telephone number 
attempted. 
Of those, 43,168 non-
residential numbers. 
12,605 refused; 2931 were 
rejected – non English, 
underage, not willing to 
participate. 
A random digit dial survey 
of Hawaii's non 
industrialised adult 
population. 
N=3533; Female=60.1%; 
Mean 
age=46.31(SD=16.32);  
M income=$20.000–40,000. 
34% White,  
Education: 4.7% had less 
than a high school degree; 
27.9% had high school 
degree; 17.4% some 
college; 39.2% graduated 
college; 7% did not answer.  
TPB scales – adapted from Corneya, Nigg and Estabrooks (2000). 
Survey took 20 min to complete. 
Interviews via telephone. 
 
PA behaviour – assessed using the vigorous and moderate indicator 
for IPAQ to telephone interview short form. 
There were only a few differences that were statistically 
significant when testing the interrelationship of the social 
cognitive variables with intention & behaviour across groups. 
No difference between genders was found. 
Female's Intention was more highly correlated with behaviour – 
this indicates females are somewhat committed to following their 
Intention. 
The findings support the generalisability of TPB across gender, 
age and ethnicity. 
PBC seems to be the strongest variable in predicting Intention and 
does have a direct link to PA behaviour. 
Conclusion = TPB is appropriate for females & males; young 
adults; & older adults; whites; Japanese; Hawaiian and Filipino 
sub-groups in terms of measurement equivalence and general fit. 
Results support the assumption of TPB that Attitude, SN, PBC & 
Intention mediate behaviour across gender, age, and ethnicities. 
8 Kliman et al. 
Canada 
2008 
Randomised intervention. 
Prospective. 
  
Randomised post-test 
experimental design 
at baseline & 1 month at 
follow up. 
1000 – selected at random 
from generated list of 
residences. 
Participants assigned 
experimental or control. 
Two mail outs with an  
intermediary postcard 
reminder. 
Drawn from Metro-Victoria 
area of British Columbia, 
Canada. 
N=130; Adults aged: 18–
84; Control (N=66); 
Experimental  
(N=64)- Complete 
questionnaires. 
N=88 Control (N=48); 
Experimental (N=40) 
Completed & returned 
follow-up. 
TPB constructs were assessed using previously validated items & 
formatting Rhodes & Blanchard, in press; based on Ajzen (2006) & 
Rhodes, Blanchard and Matheson (2007). 
Behavioural, normative & control beliefs were assessed & computed 
in the expectancy (E) x value (V). Formulation suggested by Ajzen 
(2006). 
The ExV aggregate was created for Behavioural (11 items alpha= 0.78 
– '0.72), Normative (6 items alpha= 0.80 '– 0.74), Control beliefs (8 
items alpha '= 0.89 – 0.79). 
PA behaviour- measured using a standard Godin Leisure Time for 
Exercise questionnaire (Godin & Shephard, 1985).  
Questionnaire validated by Rhodes et al. (2007) to assess endurance 
strength and flexibility activities. Factorial multivariate analysis of 
covariance tests with TPB variable as the dependent variable. 
No significant (p > .0.05) differences on all variables of interest 
(demographic, TPB, PA) – found b/n 88 & 130 participants. Still 
in order to improve power, N=130 sample was used in all 
analyses. 
Multivariate analyses showed no main effect of CPAG on TPB 
constructs. 
Follow up univariate tests suggested Instrumental Attitude and 
Behavioural beliefs – significant effects. 
Inactive individuals who received physical activity guide to 
healthy active living (CPAG) reported higher Instrumental 
Attitude and Behavioural beliefs than those inactive individuals 
who did not receive it. 
Given low community response rate (15%), this study was 
considered as preliminary pilot study. This study hypothesis that 
Instrumental Attitude would be higher for the CPAG condition 
compared with controls was partially supported this study’s 
results. 
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9 Rhodes & 
Blanchard, 
2008 
Canada 
  
  
* Sample 2: 
Not relevant. 
(Undergraduate 
sample) 
Study1: Prospective. 
Samples drawn from  
1000 addresses obtained from local 
telephone 
company. 
Questionnaires mailed out. 
45 envelopes returned. 
N=206: 105 Males, 101 
Mean age=59.29(SD=17.72) 
Mean age=49.42(SD=18.43) 
63.5% bachelor’s degree; 
58% employed; 4% attended 
college; 36% retired; 2% 
unemployed. 
Community sample -
residents of the Greater 
Victoria Capital Region 
District. 
 
Measured restrict only PA, Affective Attitude 
& PBC. 
PA – defined using Health Canada's Position 
Stand for recommended weekly PA among 
adults. Recommends accumulating at least 30 
min of PA a day of at least a moderate 
intensity. 
PA – to consider during leisure time. 
Scaling format is the same across all 
questions. 
Suggest that TV viewing can affect PA Intention and Behaviour during 
leisure time. 
The correlation considered small–medium effect size but is meaningful. 
Interestingly no other sedentary behaviour cognition had a negative 
correlation with PA Intention and Behaviour in both undergraduate & 
community samples. 
Most important finding is that Intention to watch TV explained additional 
variance in PA behaviour even after controlling for PA cognitions & 
Intention as measured by the TPB in both samples. In turn, PA Intention 
had additional variance explained by Affective Attitude (comm. sample) or 
PBC (undergraduate sample) towards TV even after controlling for PA 
cognitions. 
Although used restricted TPB model in the main analyses that included only 
PA Affective Attitude and PBC – exploratory analyses showed that these 
TV cognitions were still significant. 
Follow up analyses were still significant predictors of PA Intention. The 
results suggest that integrating cross behaviour cognitions & the TPB has 
some merit because the constructs appear independent from PA motives. 
10 Coble et al. 
2009 
Canada 
Cross-sectional. 
 
1) 
Pilot study reported to have 
elicitation study prior to this study. 
2) 
Follow up: 
To elicit accessible beliefs to 
determine actual behaviours. 
West Bank first nation 
community, British 
Columbia. 
N=59: 18 males, 35 
females. 
>=18 years; Mean age: 
43.3 (SD 13). 
Most living with partners. 
68% reported a household 
income of more than 
$20,000. 87% employed. 
Several indicated interest 
on their survey to 
participate in focus group. 
Mail out consists of study package and 
questionnaire. 
Followed by a postcard reminder. 2nd 
questionnaire mailed out 1 month later to 
those who had not responded. 
Total mail out – 340. 53 responded (16% 
response rate). 
Descriptive statistics & correlation (r) used for 
demographic,  
TPB construct & PA. 
Hierarchical multiple regression analysis used 
to asses TPB constructs in predicting intention 
and behaviour. 
Exploratory factor analysis used GLTEQ 
demonstrated a month test–retest reliability of 
.62 & concurrent validity coefficients of .32 
with an objective activity indicator 
(CALTRAC accelerometer). 
Sex had moderate & significant association 
with PA unrelated to TPB. 
Quantitative results. 
Pilot study – partially supported the utility of TPB for understanding PA. 
Intention significantly explained 16% of the variance in behaviour. 
Affective Attitude and PBC explained 50% of the variance in predicting 
Intention, both made significant. 
Qualitative: participants describe activities that could be categorised as 
sports, leisure time. 
PA & non leisure-time PA (e.g. occupational activities) – thus support use 
of PA survey such GLTEQ – conducive to modification. 
Normative beliefs: participants cited proximal family members– 
grandchildren & children as those who would approve. 
Spouse – as one who would both approve or disapprove. Distal social work 
that could approve – community coaches, diabetes coordinators & 
physician, some nonfamily acquaintances were viewed as disapproving. 
Control belief: barriers: lack of money, transportation and use of drug & 
alcohol. 
Facilitator: job for being active. Physical & social environmental were seen 
as both facilitator & barriers. In this study sample – aesthetic to the natural 
environment, access to wide of facilities & support group enabled their 
activities. 
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11 Fortier et al. 
2009 
Canada 
(Study 1) 
Cross-sectional. 
  
Study 1 
Community based – 
middle aged women.   
Participants were  
approached at the 
beginning of the class 
& informed about the study 
goals & issues of 
confidentiality. 
Offered to complete on site 
but most at home. 
134 agreed to participate. 
25 incomplete- data, thus 
N=109. 
Age=36–72yrs (M=51, 
SD=7.6) 
Ethnicity=95%   Caucasian. 
Over half married. 66% 
college and university.   
Self-reported questionnaire. 
TPB variables were measured using previously validated 
& reliable scale (Ajzen & Madden, 1986, Courneya, 1995, 
Courneya, Plotnikoff, & Birkett, 2000). 
Items slightly adapted to pertain to PA behaviour increase. 
Utility of motivation within the framework of TPB, 
associations among Attitude, SN, PBC, Autonomous 
Motivation and Intention. 
To increase PA behaviour – hierarchical multiple 
regression analysis used. 
In the 1st step, attitude, PBC, & SN were entered as 
predictors of Intention to PA. To assess the possible 
confounding influence of socio demographic, variables, 
all analyses were re-run after statistically controlling for 
age, education level & income. 
Attitudes, PBC and SN explained 37% of the variances in Intention to increase 
PA (F-change=20.51, p < .001). Of these 3, Attitude (b=.31, p < .001) & PBC 
(b=.44, p < .001 were positively related to Intention. SN, although positively 
associated with Intention, was a non-significant predictor (b=.07, p < .001). 
When autonomous & controlled motivation entered the model, they uniquely 
accounted for 12% of the variance in Intention.   Collectively, all variables 
explained 49% of the variance in Intention.  
12 Fortier et al. 
2009 
Canada 
 (Study 2) 
 
Study 2; Prospective 
longitudinal. 
2-wave. 
Time 1 – Time 2= 8 months. 
Women – in class activities. 
Community based facilities, 
were recruited by trained 
researcher. 
Offered to complete  
Time 1 on site but most  
(96%) – home. Returned 
in postage paid envelope 
They were to provide name & 
address for follow up. 
Community based sample.  
Middle aged women. 
Community centres (27%), 
community health 
centres (11%), fitness clubs 
(31%), profess. women’s 
group (31%). Women who 
desired to increase PA only 
recruited. 
Of 509 approached, N=237 
completed Time 1 
questionnaire. 
Time 2: Of 178, 
subsequently 
completed & returned, 29 
dropped out; 
Age=39–66 yrs. 
Self-reported questionnaire. 
PA time 1 & 2-assessed with CHAMPS. 
PA – participants presented with comprehensive list of 
leisure time, sports, and home based activities & asked to 
specify the frequency and duration of their participation in 
each activity during a typical week over the past months. 
An "other" category was included for activities not listed. 
Total energy expenditure – calculated by multiplying the 
frequency, duration (in hrs), & estimated metabolic rate. 
To assess PA behaviour change, a standardised residual 
change score (Cohen & Cohen, 1983) was calculated by 
regressing time 2 total PA score on time 1 total PA score. 
  
All TPB – assessed as that in Study 1 
The mean total energy expenditures at time 1 & 2 after controlling for age – 
2804.6 (SD=1831.9) and 3112.2 (SD=2084.9) respectively.   
Of the TPB, Attitude was most strongly and consistently associated with 
Intentions to increase PA behaviour which, in turn, were predictive of change 
in PA over time. 
PA Intentions could be fostered by helping women develop more positive 
Attitudes by focusing on salient physical and mental health benefits of regular 
PA participation + by allowing them to experience the benefits of PA. 
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13 Rotem et al. 
2009 
Israel 
Cross-sectional study.  
  
60 clinics. Each clinic= 
10–30 women attended that 
clinic – chosen at the time of 
study. 
Women. 
Visitors of community 
clinics of the largest health 
care provider. 
Age=45–65, Mean age=54. 
949 recruited – 24 not 
meeting the research criteria, 
thus excluded. 
N=925 
Ethnicity: Not reported. 
Self-reported questionnaire. 
Questions developed based on 2 theories guided the study. 
TPB measures developed based on Ajzen (2002) on LPA. 
Content validity – verified by 3 independent content 
experts. 
Measures for both TPB and COR – combined. 
Questionnaire tested: 
1) Primary pilot study – 55 women; 2) pilot study – 85 
women. 
3) Pilot study –27 women, for factor analysis. 
3rd pilot study – used to test the internal consistency and 
test–retest reliability for final version. 
Qs consist of 4 parts: 1) demographic and participant 
details 
2) Details concerning engaging in LPA. 3) Perceived 
resources as per the COR measure. 4) TPB measure – 
decisions to engage in LPA. 
Correlation was found between engagement in LPA & education and income. 
 
No correlation between engagement in LPA and chronic disease. 
 
Comparison between women engaging in LPA (n=661) and those who do not 
(n=251) using t test, revealed higher PBC and higher commitment to SN & 
Normative belief than women who did not. 
All the correlations presented were significant (p < .001). 
The study supports the 2 guiding theories used. 
PBC was found to be a mediator of the correlation between resources loss and 
engaging in LPA. 
The more women engaged in LPA, the higher their PBC. 
14 Tavares et al. 
Canada 
2009 
Prospective 
randomised intervention 
(3 months’ intervention) for 
diet & PA). 
  
Random sampling. 
Participant assigned to either 
control or an intervention 
group. 
3 time points: 
Time 1= baseline 
Time 2= 3 months 
Time 3= 6 months after 
baseline. 
Employed women with or 
without children.in Alberta, 
Canada. 
Control: N=651 
Intervention: N=1948 
Women who completed all 
the 3 time points were 
selected. 
Percentage of women with 
& without young children 
who completed all 3 time 
points were 93% & 91%, 
respectively. 
Two groups: (1) women 
with children (n=302) 
(2) without children 
(N=881). 
Total 1173. 
Energy expenditure (EE)– measured by assessing 
strenuous & moderate levels of leisure time PA (LTPA) 
not including household chores or physical labour 
performed on the job using GLTEQ (Godin & Shepherd 
1985). 
Participants were asked to indicate their PA level “time per 
week." and “average time per session" in minutes for an 
average week over the past month. 
EE calculated using MET scores based on using the 
following formula: MET. Minutes=weekly mins of 
moderate activity (x 4 METS weekly minutes of vigorous 
activity (x 7.5 METS) 
(Brown & Bauman, 2000). 
The R (square) accounted by the theories examined in the 2 groups of women 
ranged from 16 to 60%. 
Explained variances taken – relatively similar between the groups of women 
for each of the socio-cognitive theories examined. 
Intention as penultimate behaviour outcome explained the majority of 
variances when compared with stage and energy expenditure across the 
theories at all time points. 
Intention was reported as the strongest predictor of stage of change and energy 
expenditure for women with or without children.  This is not surprising since 
Intention is the penultimate outcome of actual behaviour. 
In this study social support was significant among both groups of women 
when testing for Intention as an outcome measure and among women without 
young children in predicting stage of change and energy expenditure. 
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15 Rhodes & Dean  
2009 
Canada 
 
Prospective. 
  
Questions sent out by mail to 
target participants with 
repeated reminders – 
postcards. Reminder 1 week 
after 1st mailing. 
2nd mailing 2 weeks later. 
Telephone follow up if 
necessary. 
Random sampling 
drawn from samples of 
residents living in greater 
Victoria Capital region 
district. 
Community sample -adults 
living in metropolitan 
districts. 
Resident=18–94 yrs. 
1000 resident addresses 
obtained at random from local 
telephone company. 
Undergraduate–175 attended 
large group session–
consented & completed 
survey.  2 weeks later 
questionnaires returned. 
Community samples mean 
age=54.48 (SD=18.69) 
Ethnicity=majority 
Caucasians–95%. 
Complete survey – by attending large group sessions during 
Jan–March 2007 – they completed consent & survey 
questions. 
Sedentary behaviour included TV viewing, DVD/ VHS 
viewing, computer use during leisure time, reading/music, 
sedentary activity, socialising. 
Sedentary behaviour was measured by instrumentation 
validated by Salmon et al. (2003). 
Leisure-time behaviour was assessed using 1-week recall 
measure (i.e. time spent in each sedentary behaviour in the 
previous week & weekend) and subjects were asked in terms 
of average frequency and average duration separated by 
week day & weekend so total minutes & frequencies at set 
minutes could be ascertained from the measured if desired. 
Sedentary behaviour – constructed as weekly, frequency of 
30+ min in duration to create target correspondence with 
TPB constructs. 
Results were quite similar across community & undergraduate 
samples. 
For TV viewing & computer use, Attitude (r=.37 to .58) & Intention 
(r=.25 to .61) correlated with behaviour. 
  
PBC did not correlate across both samples. 
SN correlated with community samples. Intention correlated with 
Behaviour for both reading/music (r=.25), and socialising (r=.31 
to.30) but only Attitude-reading/music (r=.25), Attitude-socialising 
(r=.29) and SN-socialising (r=.23) relationships were identified for 
the community sample. 
1st study to apply Ajzen (1991) TPB to predict & explain 4 popular 
sedentary behaviours. 
Results supported the validity of the theory for these behaviours. 
Important finding – there was a medium–large effect size 
relationship between Attitude & Intention as well as Attitude and 
behaviour via Intention. Relatively small or inconsistent 
relationship with SN & PBC. 
16 Conner et al. 
2010 
UK 
Prospective. 
  
Completed questionnaire at 2 
time points – 2 weeks apart.  
Online. 
Convenience sampling. 
Recruited by email request to 
participate. 
To encourage participation, 
participants were entered in a 
prize draw with chance of 
winning $100. 
Email address requested so 
can be contacted in 2 weeks 
by email. 
Young people from several 
UK universities. 
Time 1 N=1366:  Male =524, 
Female=836. 
Age=17–56yrs, Mean 
age=20.5, SD=3.35. 
Time 2 N=777 completed. 
Male=218, Female=486. 
 
In addition to TPB, assessed – planning using 4 items 
(Cronbach alpha=.83). 
Assessed past behaviour=3 items. 
Inter-correlations, means & SD used. 
Hierarchical regression analysis – used to predict exercise 
Intention & Behaviour. 
TPB variables explained 46% of the variance in exercise Intention, 
F (3,773) = 219.0, p < .001) with Attitude, SN, PBC emerging as 
significant independent predictors. 
In the final regression equation, the variables & past behaviour 
explained 64% of the variance in the exercise Intention. F (4,772) 
=356, p < .001). 
Intention & PBC; Attitude & SN; planning; past behaviour; the 
interaction between Intention & planning explained 50% of the 
variance in exercise behaviour.  
Planning partially mediated the impact of Intention on exercise 
behaviour, with Intention retaining a significant direct effect. 
Action planning emerged as the strong direct predictor of exercise 
behaviour even when controlling past behaviour and TPB variables 
in Study 1 & 2. 
Action planning when added to TPB – increased TPB predictive 
ability. 
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Note: QLTEQ= Godin and Shephard’s Leisure-Time Exercise Questionnaire. TPB=Theory of Planned behaviour. 
 
 Authors Study design Sample Instruments Major findings 
17 Hamilton &  
White 
2010 
Australia 
Qualitative descriptive study 
(n=34). 
Recruitment procedure: 
Not reported. 
Purposeful sampling 
& thru snow sampling 
(Patton, 2002). 
Maximum variation sampling. 
Adults’ parents – not in couple 
but partnered. 
N=40: Male=19, Female=21; 
Mean age=35 yrs. Age= 23–49 
yrs. 
Ethnicity=mostly Caucasian. 
Level of education: varied. 
PA level: 17 regular actives. 
23 sometimes, 5 rarely and 1 
never engage. 
Interview=held in a setting (local library, workplace, home) 
and time convenient for participant, with an average 1hr. 
Interview audiotaped and reflective journal kept. 
Focus group – homogenous group formed to eliminate gender 
differences influencing sharing, between male & female. 
To guide interviews, a semi-structured interview developed 
based on Ajzen (2006) – designed to stimulate discussion 
about PA beliefs & probe questions used to gain rich & 
detailed information. To capture level of PA – 1 single rating 
scale asked ranging from "I never engage” to “I regularly 
engage." 
Data collected -transcribed – using content analysis – new 
themes identified. To validate participants’ responses 
(credibility) – community sample utilised – enhanced external 
study (transferability) & disinterested peers participated in 
data reduction to ensure emerging themes accurate. 
Common salient Behavioural belief – Advantage: improves physical 
health & fitness, improves mental well-being & mood, promotes 
feeling healthy & good about oneself, and improves social life & 
promotes wt. loss/control. Disadvantage: pain & injury, time 
pressures, interfere with other commitment (e.g. family & work 
routine). Normative beliefs: most salient referents – partners, 
children, other family members, friends, children, and other family.  
Control beliefs: Most frequently reported inhibiting regular PA – 
tiredness & fatigue, inconvenience/inflexibility (e.g. due to 
children's routine, lack of access to integrative parent child facilities, 
weather, other commitments), lack of motivation, cost, illness & 
injury. 
Factors facilitating: convenience/ flexibility, time, social support 
(childcare, someone to be active with) esp. among mothers, pleasure 
(having fun, enjoying the activity).  
18 Rhodes, 
Matheson, & 
Mark, 2010 
Canada 
Prospective. 
Participants attended large 
group sessions – 4 possible 
questionnaires: randomly 
distributed in the session 
within 4 groups. Each differed 
in scaling. 1. 5-points Likert; 2. 
5-points semantic differential; 
3. 7-point Likert type 
4. 7-point semantic differential. 
Participants completed a 
behavioural measure 2 weeks 
after the initial questionnaire 
administration.  
Undergraduate students. 
N=518 
4 groups: each N=120,  
Female=67%; Mean age 
=22.17% 
Psychology classes. 
Physical education classes. 
Analyses using Ajzen (1991). 
 
PA measured using GLTEQs. 
 
TPB – used Ajzen's (2002). 
7-point scaling options demonstrate larger variability compared to 5-
point scaling option was supported. 
All TPB constructs exhibited evidence for larger variance in the 7-
point scaling options. This makes theoretical sense, because the 7-
point options provide more fidelity to grade one's answer. 
Thus 7-point scales in PA domain offer more variability than 5-point 
scale options. 
Only 7-point Likert-type scales showed relatively consistent 
reliability differences and these were often higher than the 7-point 
semantic differential scaling. 
This is the 1st study examining differences between Likert-style 
response options & semantic differential options – thus will benefit 
for replication. 
Scaling responses options did not have an effect on the relationship 
of any TPB constructs & the relationship with PA.  Thus these 
differences did not translate into predictive validity of 
behaviour.70% meeting Canada PA guidelines. 
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Note: PA=physical activity. CVD=Cardiovascular disease. TPB=Theory of Planned Behaviour. SDT=Self Determination Theory. PBC=Perceived Behavioural 
Control. 
 
 Authors Study design Sample Instruments Major findings 
19 Hamilton 
& White 
2011 
Australia 
Cross-sectional study. 
Quantitative. 
Recruitment: drawn from 
various family &  
parenting networks, fathers' 
groups, baby/ toddler, swim 
schools and child play centres 
and local groups and 
associations. 
Sampling not reported. 
Followed up: 2 weeks via 
telephone – asking about PA in 
previous week. 
N=580; Male=292 (fathers), 
Female=288 (mothers) 
* With at least 1 child under 5 
yrs. 
Questionnaire either online (n=313) or paper based (n=267) 
Measures: PA as regular PA – defined according to current 
guidelines – moderate intensity on 5 days or more/wk. for at 
least 30 min. 
Indicated that there is evidence over debate related to TPB 
analysis in that belief–behaviour associations are suggested 
for investigation but Fishbein et al. recommends that analyses 
focused on Belief–Intention relation is appropriate. 
Given this, this study measured each belief based with its 
relationship to PA Intention and Behaviour. 
For beliefs based analysis the Hornik & Woolf principles were 
used to identify key beliefs to target for the resultant 
intervention.  
 
"1 study"= examination of the correlations of the PA beliefs across 
methods. 
Questionnaire delivery revealed no significant differences. 
Means & standard deviations for PA beliefs, Intention & Behaviour 
were M=5.38, SD=1.75 moderate Intention to performing behaviour.   
All of the beliefs significantly correlated with Intention except 
Belief-Behaviour about opportunity to socialise & sustaining injury. 
Belief-Behaviour Intentions – all of the Control & Normative beliefs 
(except Normative belief about health care professionals) 
significantly correlated with behaviour. 
  
Correlation between PA beliefs & Intention & Behaviour by gender 
– 3 out of 20 were significantly different. 
20 Jacobs et al. 
2011 
Belgium 
Prospective. 
  
Email requesting participation 
to N737 of an insurer. 
  
Measured at base line.  
Then at end of the 1st 
intervention year. 
N=287; Male=191, Female=96 
Mean age=40.48; 
SD=10.55 
70%-had low risk of dying of 
CVD in 10 years. 
All -highly educated. 
Average engaged: 237.31 min 
(SD=178.66) of PA/month-
suggesting -all were quite 
active. 
314 consented. 
Intervention consisted of an educational website & one to one 
or group coaching sessions –- study focus on impact of 
coaching aspect of intervention to change psychosocial 
determinants from TPB and SDT for both PA and dietary 
behaviour. 
There were a number of consistent patterns of effects that were in 
accordance with the expected patterns from an integrated model that 
included TPB & SDT. Specifically, it appeared that for both 
behaviours examined, there were types of motivation that led to 
changes in Attitude and Self-efficacy. This is consistent with 
previous research that showed significant relationships between 
Attitude and PBC. Thus, this study indicates that people are likely to 
form future beliefs about outcomes and control over health-related 
behaviours if their motives are self-determined. 
There was an effect of changes in Self-efficacy and autonomous 
motivation on changes in Intentions. This indicates that it is Self-
efficacy (PBC) from the TPB and autonomous motivation from SDT 
that are most effective in predicting changes in Intentions across the 
course of the intervention. 
The effect of increased Self-efficacy on Intention change is 
consistent with previous studies that showed PBC to have a strong, 
significant and consistent effect on Intentions in health behaviour; 
thus, there was a significant Intention—Behaviour link identified. 
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Note: PA=physical activity. 
 
 
 Authors Study design Sample Instruments Major findings 
21 Priebe &  
Spink  
2011 
Canada 
Cross-sectional. 
Quantitative. 
Adult participants (N=75). 
Recruited from 2 settings – 
workplace & university. 
Office workers (N=31) 
recruited by email from mid-
sized Canadian company. 
University students (N=44) 
recruited from mid-sized 
Canadian university through 
classroom visits. 
Mean age=29.4; SD=12.6. 
80% were female (F-60; M-
15) 
Mean years employed=9.7 
(SD=10.1) 
Mean years in university. = 
2.9 (SD=1.3) 
 
Email contained an invitation to participate & a link to 
online consent form & survey. 
Researcher presented the study in classroom & copy of 
survey handed to interested students. 
Results showed Descriptive Norm perceptions about PA of relevant 
others (i.e. friends) increased the predicted variance in participants' own 
PA from 10% to 30% after controlling for stated reasons for being active. 
This indicates Descriptive Norms were strongly associated with PA. 
  
22 Bellows- 
Riecken et al.  
2013 
Canada 
  
Qualitative elicitation study – 
to elicit affective beliefs 
towards PA. 
N=126 undergraduate 
students. 
Mean age= 22.26; SD=6.04 
yrs. 
70% were female drawn from 
general education  
courses at the University of 
Victoria, British Columbia. 
Participants attended large group sessions Feb–March 2006. 
Participants completed self-reported measures based on 
TPB, which differentiated between PA as either lifestyle or 
exercise activities. 
Definition of PA mirrored Health Canada's –recommended 
PA among adults (Health Canada 2002). 
PA defined as activities performed at least at a moderate 
intensity, a minimum of 4 days/week, at least 30 min. each 
day & as short as 10 min. 
Used 4 open ended questions based on TPB. 
 
Common salient positive Affective beliefs about moderate PA – social 
involvement, pleasant body states, esteem, improved psychological 
outcome and general enjoyment.  
Common salient negative Affective beliefs about moderate PA – guilt 
that PA was interfering with more pressing commitments, discomfort 
from engaging in PA (from getting sore muscles, fatigue and injury), not 
enjoying the environment in which PA was being done (e.g., aesthetics, 
weather) as well as boredom with the routine nature of PA. 
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2.17.1 TYPE OF STUDY DESIGN EMPLOYED 
Of the 22 studies reviewed, 19 papers (Armitage, 2005; Brickell, Chatzisarantis, & Pretty, 
2006; Chatzisarantis, Hagger, & Smith, 2007; Coble, Rhodes, & Higgins, 2009; Conner, 
Sandberg, & Norman, 2010; Darker, French, Longdon, Morris, & Eves, 2007; Fortier, 
Kowal, Lemyre, & Orpana, 2009; French et al., 2005; Guinn, Vincent, Jorgensen, Dugas, 
& Semper, 2007; Hamilton & White, 2011; Jacobs, Hagger, Streukens, Bourdeaudhuij, 
& Claes, 2011; Kliman & Rhodes, 2008; Nigg, Lippke, & Maddock, 2008; Rhodes & 
Blanchard, 2008; Priebe & Spink, 2011; Rhodes & Dean, 2009; Rhodes, Matheson and 
Mark, 2010; Rotem, Epstein, & Ehrenfeld, 2009; Tavares, Plotnikof, & Loucaides, 2009) 
were quantitative studies and one used mixed methods (Coble. Rhodes & Higgins, 2009); 
while two were qualitative (Bellows-Rieken, Mark, & Rhodes, 2013; Hamilton & White, 
2010).   
Of these studies, 11 were prospective in design with data collected at 2 or 3 points in time, 
and the rest were cross-sectional in design.  
2.17.2 DATA COLLECTION METHODS AND DATA COLLECTED 
The most common method used in the quantitative studies was closed-ended self-report 
questions about PA. Only two studies explored sedentary behaviour within the TPB 
framework (Rhodes & Blanchard, 2008; Rhodes & Dean, 2009) and these studies used 
questionnaires. One mixed methods study used a survey followed by focus groups to ask 
about PA. Two qualitative studies were conducted: one used open-ended questions during 
individual and focus group interviews to elicit salient beliefs about PA, and the other used 
a survey from which a set of pre-determined questions were asked to individuals to elicit 
beliefs toward PA.  
Of the quantitative studies, three used TPB theory to explain PA intentions and behaviour 
(Guinn et al., 2007; Coble et al., 2009; Hamilton & white, 2011). One study investigated 
gender, age and ethnicity within TPB and PA (Nigg et al., (2008). One study by Kliman 
& Rhodes (2008) used TPB as outcome measures for evaluating cognitions related to PA 
after exposure to Canada’s Physical Activity Guide to Healthy Active Living (CPAG). 
Another TPB-based study examined the distinction between instrumental and affective 
behavioural beliefs and the effects of each on the intention to engage in PA (French et al., 
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2005). Another TPB-based study analysed the reliability, variability and predictive 
validity of two common response formats (semantic differential, Likert-type) and varied 
the number of response options (5-point, 7-point) (Rhodes, Matheson, & Mark, 2010). 
Another TPB-based study tested whether the order of items in questionnaires impact on 
the number and type of beliefs elicited (Darker et al., 2007). One study examined the 
impact and detectability of descriptive norms (perceptions of others’ PA) on an 
individual’s self-reported PA (Priebe & Spink, 2011). Eight of these studies incorporated 
significant constructs from other theories into TPB in order to better explain PA 
behaviour (Armitage, 2005; Brickell et al., 2006; Chatzirantis et al., 2007; Fortier et al., 
2009; Tavares et al., 2009; Rotem et al., 2009); Conner et al., 2010; Jacobs et al., 2011). 
2.17.3 STUDY SETTINGS 
Most of the studies were undertaken in Canada, followed by the United Kingdom, 
Australia, the United States, Israel and Belgium. No studies that this candidate found used 
TPB/IBM for understanding PA behaviour in Asian countries. 
2.17.4 TYPE AND FOCUS OF QUANTITATIVE STUDIES REVIEWED 
Most studies identified in this review appeared to be most interested in adding constructs 
from other theories onto the TPB framework as moderating factors to see whether these 
constructs could capture more variance to further explain PA. Only two studies examined 
constructs associated with sedentary behaviour intentions. These studies that were 
reviewed mainly aimed to improve the value of TPB in predicting intentions and 
behaviour.  
The constructs added to TPB included the pros and cons construct from the 
Transtheoretical Model (TTM); severity, vulnerability, fear and response-efficacy (the 
effectiveness of a certain response to decrease the danger) from the Protection Motivation 
Theory (PMT); physical environment and self-efficacy from the Social Cognitive Theory; 
and autonomous and controlled motivation from the Self Determination Theory (SDT) 
(Tavares, Plotnikoff, & Loucaides, 2009). Another study added “past behaviour” 
(Armitage, 2005) to predict participants’ subsequent behavioural intention to engage in 
PA. Another study examined the utility of TPB, with constructs of past behaviour and 
spontaneous implementation intentions added to it, to predict future exercise intentions 
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and to predict the initiation of an action-planning intention (Brickell et al., 2006). Other 
studies used a “perceived autonomy support” construct, a type of social support 
(Chatzisarantis et al., 2007), as well as a social cognition construct (Kliman & Rhodes 
2008), within TPB to understand the importance of non-pressuring forms of social 
influences to adopt healthy behaviour (e.g., the use of PA guidelines to deliver knowledge 
and communicate information about the importance of performing healthy behaviours). 
This encourages choice and participation in making decisions, and thus, assists in 
changing individual cognitions that eventually may increase motivation or intention to 
change behaviour. Priebe and Spink (2011) used the descriptive norm construct of IBM 
to examine the impact and detectability of such a norm on an individual’s self-reported 
PA. Nigg et al. (2008) assessed the generalisability of TPB to PA across different gender, 
age and ethnic groups. None of these studies incorporated IBM fully. In the area of 
sedentary behaviour, this researcher could only locate four studies (Duncan, Gilson, & 
Vandelanotte, 2014; Shuval et al., 2013; Gilson, Burton, Van Uffelen, & Brown, 2011; 
Salmon et al., 2013). However, these studies did not apply TPB/IBM as they each only 
explored one of the constructs from TBP or IBM. 
2.17.5 POPULATION, SAMPLES AND SAMPLE SIZES  
The sample size range for the quantitative studies was 59 to 3533 participants. Three 
studies had fewer than 100 participants; 13 studies had between 100 and 300 participants; 
and the remaining seven studies had more than 300 participants. The samples in these 
studies varied in age, ranging from 16 years to 84 years. Most of the studies included both 
men and women, except for four studies that included women only. In the qualitative 
studies, the samples ranged from 12 to 126 participants, and both men and women were 
included. Of the 22 studies, eight reported ethnicities and two reported the educational 
level of the study participants. From the study reports, it was not clear whether the 
samples were representative of their target population.  
2.17.6 SAMPLING 
In the majority of these studies, the researchers tended to ask for volunteers as a feasible 
and cost-effective way to get their study samples, and some relied on voluntary, 
convenient, easily located participants for use as their study samples.  
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2.17.7 RESPONSE BIAS AND ATTRITION 
In the quantitative studies, there were issues of low response rates and attrition. For 
example, Kliman & Rhodes (2008) and Coble et al. (2009) reported low response rates 
of 22% and 16% respectively. Furthermore, Brickell et al. (2006) and Conner et al. (2010) 
reported high attrition in their study samples (36% and 43%, respectively), and thus many 
participants did not complete the follow-up measurement. These levels of response and 
attrition could pose a threat to the validity of these studies, as the information generated 
may not accurately represent the study population.  
2.17.8 RELIABILITY OF MEASURES 
Almost all the studies reported the internal consistency of their measures. The alpha 
coefficient in most studies, even for the scales developed without an elicitation study, 
seldom fell below 0.70, suggesting that the average item correlation in most studies 
ranged from acceptable to excellent, except in French et al. (2005), which reported that 
the Cronbach’s alpha of its instrumental attitude scale was moderately low (0.48). None 
of the studies reported test-retest reliability. 
2.17.9 THE DEFINITION OF BEHAVIOUR TARGETED 
According to IBM, before constructing a questionnaire to measure the model’s constructs, 
there is a need to define the target behaviour carefully in terms of target, action, context 
and time. In this review, the researchers of each study defined the target PA behaviour 
differently. Some defined the behaviour in general terms, while others were very specific. 
For example, one study broadly defined its target behaviour as “participating in regular 
PA” (Armitage, 2005). Examining statements of this kind, it can be seen that there is an 
action and a target component, but there is no context and time in the definition. This may 
result in the participants having different interpretations, which in turn could have an 
impact on the responses gathered. In another study, the target behaviour was defined as 
“being more physically active”, which meant “doing anything that makes participants 
more active, for example walking faster, climbing stairs and cycling, doing more 
gardening or do-it-yourself in the next 12 months” (French et al., 2005). In this 
formulation, the definition has both the action and the target, but the definition of the 
target behaviour is general. The definition of the target behaviour uses no measure of 
intensity, and this may lead to confusion. In still another study, the definition is spelt out 
 Chapter 2 – Review of the Literature |50 
 
very specifically as “vigorous PA [target] performed [action] during leisure time [context] 
for at least 30 min at a time, 3 days per week, over the next 5 weeks [time]” 
(Chatzisarantis et al., 2007). In this case, the definition is much clearer and thus it could 
be easier for the participants to respond according to what is expected of them. However, 
the definition may be too specific to the study context, and thus not generalisable to other 
populations.  
2.17.10 BEHAVIOUR FOCUS 
Having mentioned the different ways in which the target behaviour was defined, one can 
also say that, in the studies under review, the behaviour criterion also varied in a number 
of ways with respect to context (e.g., during leisure time or during the intervening week); 
time (e.g., in a day, 5 days a week, the next 4 weeks). With such a variety of definitions 
it is not easy to compare the studies. Moreover, some studies examined associations 
between constructs and intention, and others examined associations between the 
constructs and behaviour.   
2.17.11 MEASURES OF PHYSICAL ACTIVITY  
The measures of PA used in these studies varied. However, the Godin Leisure Time 
Exercise Questionnaire (GLTEQ) developed by Godin and Shephard (1985) was most 
frequently used (Chatzisarantis et. al., 2007; Kliman & Rhodes, 2008; Rhodes et. al., 
2010; Tavares et. al., 2009). Other studies used the International Physical Activity 
Questionnaire (IPAQ) (Nigg et. al., 2008), the Community Healthy Activities Modal 
Program Questionnaire (CHAMP) (Fortier et. al., 2009) or the Health Canada’s position 
stand (Rhodes & Blanchard, 2008) for recommended weekly endurance, strength and 
flexibility activities among adults.  
2.17.12 FINDINGS 
Predictive ability 
In five of six studies that examined the predictive ability of TPB (Armitage, 2005; 
Brickell et al., 2006; Conner et al., 2010; French et al., 2005; Fortier et al., 2009), attitude, 
subjective norms and PBC together explained between 39% and 60% of the variance in 
PA behaviour. However, in one study (Coble et al., 2009), the results only partially 
supported the utility of TPB in understanding PA. Only affective attitude, PBC and 
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intention were correlated with PA. Intention alone explained 16% of the variance in PA 
behaviour, and no other TPB constructs made an independent contribution to predict PA. 
Affective attitude and PBC explained 50% of the variance for predicting PA intention. 
French et al. (2005) found that PBC was the strongest construct predicting intention, and 
it directly affected PA behaviour. Fortier et al. (2009) integrated two key constructs 
(autonomous and controlled motivation) from SDT and applied them to TPB to increase 
understanding of intention to change PA behaviour in a community-based sample of 
middle-aged women; their study uniquely showed that these constructs accounted for 
12% of the variance in intention. Collectively within TPB, they accounted for 49% of the 
variance in intention. This study also found that PBC was positively associated with 
intention, whereas the subjective norm was not a significant predictor. Their findings 
support the work of previous researchers. Conner et al. (2010) conducted a study 
integrating past behaviour and action planning into TPB and found that TPB variables 
explained 46% of the variance in intention, with attitude, subjective norm and PBC as 
significant independent predictors. The TPB variables and past behaviour explained 64% 
of the variance in exercise intention. Interactions between intention and planning and 
between intention and PBC explained 50% of the variance in exercise behaviour. Conner 
et al. (2010) further reported that action planning was a strong predictor of PA behaviour 
even when controlling for past behaviour and TPB variables in their study.  
Rhodes & Blanchard (2008) explored whether sedentary behaviour cognitions explained 
additional variance in PA intention and behaviours within the TPB framework in a 
community sample and an undergraduate sample. They found that intention to watch TV 
explained additional variance in PA behaviour even after controlling for PA cognitions 
and intention, as measured by the TPB in both samples. PA intention had additional 
variance explained by affective attitude (in the community sample) or PBC (in the 
undergraduate sample) towards TV, even after controlling for PA cognition. Thus, they 
contended that integrating cross-behaviour cognitions and TPB has some merit, because 
the constructs appear relatively independent from PA motives.  
In summary, the findings from these studies suggest that the main TPB constructs 
continue to be important determinants of intention to be physically active and PA 
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behaviour. They also indicate the need to include additional constructs into the TPB 
model to improve its prediction of PA intention and behaviour. As only two studies to 
date have examined the associations between TPB constructs and sedentary behaviour, 
the evidence for the usefulness of TPB or an expanded version of TPB for predicting 
sedentary behaviour or intentions to decrease sedentary behaviour is limited.   
Background factors 
In addition to theoretical constructs, other possible influences on intentions and PA 
behaviour have been examined, but just in a few studies. French et al. (2005) showed that 
demographic variables (age, educational level, occupation and ethnicity) explained 9% 
of the variance in intention. The demographic variables, in combination with TPB 
variables, explained 48% of the variance in intention to increase PA. Affective attitude 
explained a further 11% of the variance in intention to be more physically active, above 
and beyond TPB constructs and demographic characteristics. The demographic variables 
also showed associations with PA levels (French et al, 2005). Unlike that study, Nigg et 
al. (2008) examined gender differences in intention. They found that compared to men, 
women were more committed to following their intention. They also illustrated the 
generalisability of TPB to be used across different gender, age and ethnicity sub-groups. 
In short, these TPB studies demonstrated that background influences are important to add 
to TPB, as they increase the amount of variance explaining intentions and PA behaviour. 
Neither of the two studies that included sedentary behaviour explored the influence of 
demographic characteristics on TPB constructs or on behaviour. 
Impact of instrumental and affective attitude  
Research on TPB during the last few years has suggested that when measuring attitudes 
within TPB, both instrumental and affective components must be considered. Studies 
suggest that affective components of attitude can be a more powerful predictor than 
instrumental components of attitude in prediction of intentions and behaviour within 
TPB.  
Attitudinal beliefs: instrumental beliefs and affective beliefs 
A review study by Downs and Hausenblas (2005a) examined studies that elicited 
instrumental beliefs. More recently, two studies have also elicited instrumental beliefs, 
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but not affective beliefs (Coble et al., 2009; Hamilton & White, 2010); two other studies 
have elicited both instrumental and affective beliefs (Darker et al., 2007; French et al., 
2005); and an addition study has elicited just affective beliefs (Bellows-Riecken et al., 
2013).  
Downs and Hausenblas (2005a) reviewed 47 elicitation studies related to PA, spanning 
22 years (ranging from 1975 to 2002; 60% from the 1990s). They found that the most 
common salient instrumental beliefs were that PA improves physical and psychological 
health, controls weight, improves daily functioning, increases energy, relieves stress and 
promotes relaxation. The most common negative instrumental belief was that PA causes 
pain and injury. 
More recent studies support and expand upon these findings. For the elicitation study 
conducted by Hamilton and White (2010), individual interviews and group interviews 
were conducted in Australia. In total, they conducted 27 interviews with parents with 
young children (n = 40, 21 females and 19 males not in a couple relationship). The results 
suggest that many parents had positive instrumental beliefs about PA, as they thought that 
performing regular amounts of moderate PA could improve physical health and fitness, 
mental well-being and mood, and one’s social life, and that it could promote weight 
control/loss. The most common negative instrumental beliefs were that it could lead to 
pain and injury and that devotion to performing regular moderate PA can interfere with 
other commitments (e.g. family and work routines).  
The second study that only examined instrument beliefs used a mixed-methods study, 
involving both qualitative (elicitation study) and quantitative data collection. The aim 
was to explore the potential utility of the TPB in predicting PA behaviours and intentions 
in a sample of 57 (35 females and 18 male) West Bank First Nation (WFN) adults in 
British Columbia, Canada (Coble et al., 2009). The researchers reported that many 
participants had a holistic view of the advantages and disadvantages of PA, as 
instrumental beliefs. These encompassed mind, body and community. For example, the 
authors indicated that the participants believed that PA results not only in positive 
physical/cognitive health states such as self-confidence, but also in improvements in 
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social and community relations. Other participants commented that the behaviour resulted 
in living longer, looking good and preventing disease. The commonly perceived salient 
instrumental belief regarding the disadvantage of PA was the risk of injury, which in turn 
leads to missing work, distraction from family priorities, and having to pay for 
rehabilitation and physical therapy. 
Darker et al. (2007), in their quantitative study, elicited salient instrumental and affective 
beliefs about walking an average of 30 minutes per day. The study involved 176 adults 
who were recruited at a central train station in England (age range 18–76 years). The most 
common positive instrumental beliefs were that walking leads to cardiovascular/health 
benefits, weight loss benefits, and fitness benefits. Negative instrumental beliefs about 
walking were related to a lack of time for walking. With regard to positive affective 
beliefs, responses coded as “fresh air / weather” and “scenery” were frequently reported 
for what they liked about walking, and responses coded as “inclement weather” and 
“unpleasant environments” were often reported for what they disliked about walking. 
These findings indicate there were differences between instrumental and affective beliefs, 
and they support the inclusion of both kinds of beliefs when assessing attitudes towards 
PA. 
Likewise, French et al. (2005) examined affective and instrumental beliefs about being 
more physically active. They used affective (like/dislike) and instrumental 
(advantage/disadvantage) questions to see if there were differences between these 
attitudinal beliefs. Their study sample consisted of 213 English adult workers (95 males, 
115 females, 3 did not report gender), with ages ranging from 35 to 75 years, drawn from 
two population-based sampling frames in Ely, in the United Kingdom. Their study 
findings support a distinction between instrumental and affective beliefs. Positive 
instrumental beliefs most often reported by participants were better appearance, weight 
control, fewer physical symptoms, and improved fitness and health. Negative 
instrumental beliefs most often reported were about physical inability or the likelihood of 
strain or injuries. With regard to affective beliefs, participants reported that being more 
physically active was intrinsically enjoyable, but also boring. 
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A recent study that elicited only affective beliefs was conducted by Bellows-Riecken et 
al. (2013). This study involved a sample of 126 undergraduate students (70% female; 
mean age 22.26 years [SD = 6.04]; 62% currently meeting PA recommendations) at the 
University of Victoria, British Columbia, Canada. This study used a qualitative elicitation 
design, and showed that the most common salient positive affective beliefs about 
moderate PA were social involvement, pleasant body states, esteem, improved 
psychological outcome, and general enjoyment. Negative affective beliefs included guilt 
that PA was interfering with their more pressing commitments, discomfort from engaging 
in PA (sore muscles, fatigue and injury), not enjoying the environment in which PA was 
being performed (e.g., aesthetics, weather) as well as boredom with the routine nature of 
PA. As a result, many of the participants were not regularly physically active.   
Based on these studies, both instrumental and affective components of attitude appear to 
influence intention towards performing PA. Results from the few studies of sedentary 
behaviour (Rhodes & Blanchard, 2008 & Rhodes & Dean, 2009) also support a medium-
large effect size for the relationship between attitude and PA intention as well as between 
attitude and PA behaviour via intention to engage in sedentary behaviour activities in 
particularly toward TV viewing and computer use. 
Impact of norms 
Similarly, as more studies have been undertaken on TPB over the years, many researchers 
have suggested revisions to the normative construct in the TPB. In this revision of TPB, 
the subjective norm is split into injunctive and descriptive norms. Both have been shown 
in many studies to have the predictive ability to influence intentions and behaviour, and 
therefore improve the explanatory power of TPB. In the next section, the literature that 
has examined these perceived norms are discussed.  
Perceived norm: subjective norm and descriptive norm 
Few studies (Coble et al. 2009; Downs & Hausenblas, 2005a; Hamilton & White, 2010) 
have included subjective aspects of perceived norms, and only one study (Hamilton 
&White, 2010) included both subjective and descriptive norms (Hamilton & White, 
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2010). Another study (Darker et. al, 2007) included only subjective norms, and yet 
another (Priebe & Spink, 2011) examined only descriptive norms.  
Hamilton and White’s (2010) qualitative study reported that there were many individuals 
or groups (referents) that would positively approve of parents performing regular PA. The 
most salient normative referents for most parents were partners, children, other family 
members, friends and people they exercise with. Some mothers believed that partners 
would approve if it did not impinge on the partner’s time; otherwise the partner was 
viewed as disapproving. Although many individuals and referents were said to have some 
influence, most participants believed that it was other parents who influenced their PA 
the most. The authors concluded that approval of “active others” (other parents who are 
active) can influence parents’ PA behaviour by helping to reduce their feelings of guilt at 
neglecting the demands of their parenting responsibilities and commitments.  
Another study that examined normative referents was conducted by Coble et al. (2009). 
Consistent with Hamilton and White’s (2010) findings, Coble et al.’s elicitation study 
(2009) found that spousal partners were both perceived as providing approval and 
disapproval of performing PA. The authors also found that proximal family members 
(grandchildren and daughters) and distal social networks as well as social figures 
(community coaches, diabetes coordinators and physicians) had a positive influence on 
an individual’s physical activity.   
In a quantitative study, Darker et al. (2007) revealed that the common referents who 
would approve of participants walking for 30 minutes a day were their own families, 
friends and partners. When asked who would disapprove, most of the participants 
indicated that there would be no one. 
Downs and Hausenblas (2005a), in their review of 47 studies, revealed that the most 
salient normative referents were family members, friends and healthcare professionals.  
Generally, the results of all of these studies suggest that approval or disapproval of PA 
could be important to PA, and that common referent groups are family members, friends 
and partners. Studies have also shown that the perception of others’ participation in PA 
 Chapter 2 – Review of the Literature |57 
 
can have a positive effect on one’s motivation to become physical active. Priebe and 
Spink (2011) examined perceptions about PA behaviour in office workers from a 
Canadian company (n = 44), and a group of university students from a Canadian 
university (n = 44). Of these participants, 60 were female and 15 were male, and their 
mean age was 29.4 years (SD = 12.6). This study showed that the perceptions about 
others’ PA were highly correlated with an individual’s own PA, supporting the suggestion 
that descriptive norms may be more important in predicting PA than previously 
suspected, and therefore the findings support the importance of descriptive norms in 
predicting PA. Hamilton and White (2010) found that for parents, other parents who have 
children under 5 years old, group norms, friends’ general support, and other parents who 
were physically active were important influences on these parents’ decisions to engage 
in PA. They too found that social pressure and family support also predicted mothers’ 
intentions, while active others predicted fathers’ intentions to be physically active. Thus, 
these studies suggest that there are individuals who may be physically active because they 
frequently see or are being surrounded by other individuals performing PA (descriptive 
norms) and this makes them view the performance of PA behaviour as socially desirable, 
which may motivate them to conform to the norm. This evidence suggests that positive 
norms for performing PA behaviour (descriptive norms) can influence one’s intention to 
perform PA. Only one study used TPB to examine subjective norms and sedentary 
behaviour (Rhodes & Blanchard 2009). That study found a relationship between 
subjective norm and intention to engage in PA as well as subjective norm and PA 
behaviour via sedentary intentions.  But the size of the effects was relatively small. 
Impact of PBC 
Finally, as a result of extensive work by many researchers on TPB over the last few years, 
a revision of PBC was suggested. PBC was divided into perceived control and self-
efficacy components. Several previous studies have explored both of these PBC 
components and the results have shown that both are important predictors of behavioural 
intention. In the following section, the literature that has examined control beliefs is 
discussed. 
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Control belief – perceived control and self-efficacy 
In their literature review, Downs and Hausenblas (2005a) found that the most frequently 
reported control beliefs obstructing PA were health issues (e.g. injury, pain, psychological 
problems), inconvenience, and lack of motivation, energy, time and social support. The 
most common control beliefs facilitating PA were convenience, pleasure and social 
support.  
The literature review uncovered four recent studies that also examined control beliefs. 
Hamilton and White (2010) found that the most frequently reported control belief 
facilitating regular participation in PA in parents was social support (childcare, having 
someone to be active with), especially among mothers. The most frequently reported 
control beliefs inhibiting regular PA were tiredness and fatigue, 
inconvenience/inflexibility (e.g. children’s schedules, lack of access to integrated 
parent/child facilities, weather and other commitments), lack of motivation, cost, and 
illness and injury (Hamilton & White, 2010). The control beliefs of 
inconvenience/inflexibility and illness and injury were especially salient for mothers. 
Lack of time due to commitments to partners, work and household chores (the biggest 
barriers), inconvenience and lack of motivation were revealed as significant independent 
predictors of actual PA behaviour (Hamilton & White, 2010).  
In the second study, Coble et al. (2009) found that the control beliefs inhibiting regular 
PA included personal and environmental barriers (lack of money, transportation, being 
too shy, use of drugs and alcohol, single parenthood, personal health, and lack of 
equipment). Participants viewed the aesthetics of the natural environment and access to a 
wide variety of facilities and support groups as factors that encourage them to pursue PA.  
Darker et al. (2007) reported that having time is an important element that makes it easier 
for people to walk for 30 minutes a day, and that lack of time, work/family commitments 
and inclement weather were the most salient barriers to PA. In this study, the factor of 
time was elicited both as making it easier and more difficult for these participants to walk 
for 30 minutes a day.  
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Only one study was found that included self-efficacy along with the standard TPA 
constructs, and that study was an intervention trial (Jacobs et al, 2011). In this study, 
constructs from Self Determination Theory (autonomous and controlled motivation) and 
Theory of Planned Behaviour (attitudes, self-efficacy and intentions) were included to 
develop an intervention to change PA and dietary behaviours. They found that motivating 
clients by coaching, offering interventions and encouraging them to perform, adopt and 
increase their PA level affected their attitudes and self-efficacy towards PA. As a result, 
intentions of clients to change their PA behaviour were strengthened. This finding adds 
to the breadth of studies on self-efficacy (refer to section 2.16.9) that suggest the 
importance of targeting self-efficacy as a means of increasing PA, and provides support 
to the inclusion of self-efficacy in IBM.  
Overall, these findings suggest that perceived control beliefs along with self-efficacy may 
be important determinants of PA intentions and should be addressed in interventions to 
increase PA levels. The results also demonstrate that factors that motivate or inhibit 
people from performing this behaviour vary considerably across different groups or 
populations, and thus interventions will need to address the specific beliefs of the group 
or population being targeted. Findings from the two studies that examined sedentary 
behaviour (Rhodes & Blanchard, 2008 & Rhodes & Dean, 2009) were inconsistent: one 
found a significant association and the other found a weak association between PBC and 
intention to decrease sedentary behaviour as well as PBC and sedentary behaviour.   
Conclusion 
In summary, 22 studies from 21 papers using TPB to understand PA behaviour were 
reviewed along with a systematic review of the literature on TPB. Of these studies, only 
three used the original TPB constructs, and the rest extended the TPB framework by 
adding one or more constructs from other theories. To date, few studies have used the 
whole IBM to predict PA behaviour. However, TPB constructs within IBM have been 
widely used to predict and explain individual intentions and behaviour towards exercise/ 
PA behaviour.  It has also been applied in a few studies to explaining sedentary behaviour, 
but the evidence is generally weak for suggesting that TPB is useful for predicting and 
explaining intentions and sedentary behaviour. 
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2.17.13 SUMMARY AND PROBLEM STATEMENT 
Non-communicable diseases and obesity are on the rise in Brunei Darussalam and have 
become the leading causes of death in the past few years, affecting mostly adult 
populations. Moreover, preliminary National Health Survey data collected from 2007 to 
2009 have shown that over 60% of government civil servants working in various 
ministries in Brunei Darussalam were overweight or obese (Ministry of Health Brunei 
Darussalam, 2011a). In light of these disturbing trends, there is a need to focus on working 
adults in Brunei, who have been identified as people most at risk of obesity and NCDs.  
Despite a government report showing that physical inactivity is a risk factor for obesity 
and NCDs in Brunei (Ministry of Health Brunei Darussalam, 2011a), no studies have ever 
been conducted to examine the determinants of PA for the Bruneian public service 
employee population. Although studies have shown that many factors can influence PA, 
it has to be borne in mind that these findings have mainly been conducted in western 
developed countries. None were in Asia. Thus, the question of whether these factors also 
exist for Brunei remains to be explored. Therefore, there is a need to identify the factors 
that influence the PA behaviour of the Bruneian public service employee population, to 
inform the development of relevant interventions. 
Furthermore, many studies (Hu et al., 2001; Jakes et al., 2003; Salmon et al., 2003; Sisson 
et al., 2009) revealed that sedentary behaviour is a major risk factor for obesity and NCDs. 
However, no studies have explored the prevalence of this behaviour in Brunei nor has 
any study in Brunei examined determinants of this behaviour. Therefore, it is not known 
how sedentary the Brunei public service employee population is, nor the determinants of 
this behaviour. 
According to IBM, behaviour is determined by intention, and intention is determined by 
three constructs: attitude, perceived norms and personal agency. These three constructs 
are all determined by salient beliefs. Furthermore, according to IBM, each of these 
constructs can be measured either directly, by asking participants about their attitudes, or 
indirectly, by asking about their specific beliefs. It is understood that for researchers 
interested in understanding the underlying factors that impact on the behaviour in 
question, there is a need to firstly conduct a qualitative study of the IBM, called an 
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elicitation study. This is followed by a quantitative study that requires the construction of 
items based on the results obtained from the qualitative study of the IBM. Pre-test, pilot 
and test retest studies are then expected to follow to ensure the validity and reliability of 
the item set before a standard measurement scale is produced.  
In the current study, the researcher conducted the initial elicitation study using both 
individual and focus group interviews. Qualitative methods within an IBM framework 
were used to identify the salient beliefs that Bruneian public service employees hold that 
influence their PA and sedentary behaviour, according to IBM.   
2.17.14 SIGNIFICANCE OF THIS STUDY  
Given that no studies have examined the factors that influence PA and sedentary 
behaviour in the Brunei service employees, this thesis will begin the process of 
understanding these factors. Therefore, this research will be unique in Brunei. The 
findings from this study can be used in future work to develop a questionnaire that 
measures factors that, based on IBM, influence PA and sedentary behaviour for this target 
population, and this questionnaire can be administered to a representative sample of 
Bruneian public service employees.   
The findings from this thesis will also have practical significant for other researchers in 
Brunei. Once the findings are disseminated to those in the government who work in health 
promotion and policy change, local researchers in Brunei may begin conducting their own 
research in PA behaviour change. This would then provide an evidence base for more 
effective and relevant interventions to increase PA levels and decrease sedentary 
behaviour in the population of Bruneian public civil service employees. Such an evidence 
base could eventually influence government officials to take action to encourage PA and 
discourage sedentary behaviour. Thus, this study, as an initial step into PA research in 
Brunei, could have far-reaching effects.  
2.17.15 CONCLUSION 
This chapter provided a review of the relevant literature related to non-communicable 
diseases, obesity, physical inactivity and sedentary behaviour. It also described the role 
of theory in understanding individual behaviour, and discussed the IBM, focusing on its 
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evolution from the TRA and TPB and describing the model’s constructs and usefulness 
in explaining adults’ PA and sedentary behaviour. The IBM constructs that indirectly 
measure factors that influence PA and sedentary behaviour were discussed. This chapter 
also reviewed the recent literature on TPB/IBM constructs to understand adults’ beliefs 
about PA and sedentary behaviour. 
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CHAPTER 3:     METHODOLOGY 
 
This chapter provides a detailed explanation of the methodology used to address the 
research questions posed in this study. It firstly begins with a brief overview of the 
research background and the research designs used in this study. The study’s target 
population, samples and sampling units are then described. Following this is a detailed 
description of how the study was conducted.  
3.1      AIMS OF THE STUDY  
The overall aim of this study was to apply the beliefs-based Integrated Behavioural Model 
(IBM) as a mechanism to elicit the beliefs of Bruneian public service employees about 
PA and sedentary behaviour. The secondary aim was to determine whether the Global 
Physical Activity Questionnaire, a current questionnaire used internationally to measure 
PA and sedentary behaviour, is acceptable for use with Bruneian public service 
employees. It is important to identify an appropriate and widely accepted internationally 
standardised questionnaire for assessing PA in Brunei.  
3.2     RESEARCH QUESTIONS 
Based on the aims, this study was designed to address the following three research 
questions: 
1) What are the common underlying affective and instrumental beliefs, 
subjective and descriptive beliefs, and perceived control and self-efficacy 
beliefs associated with intention to increase PA and decrease sedentary 
behaviour among Bruneian public service employees?  
2) Is the IBM framework useful for eliciting beliefs that influence PA and 
sedentary behaviour? 
3) Do Bruneian public service employees understand and respond as intended to 
the Global Physical Activity Questionnaire?  
3.3     RESEARCH BACKGROUND, RESEARCH DESIGN AND METHODOLOGY  
The approach taken to address the first two research questions follows the guidelines for 
developing a theory-based questionnaire indicated by the IBM. The approach taken to 
address the last research question used the Conrad and Blair question-and-answer model 
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of survey response as its theoretical framework (Conrad & Blair, 1996). In addition, 
knowledge gained from previous studies that used these frameworks informed the 
research methodology. Therefore, this research used a deductive research study approach, 
whereby qualitative methods guided the research. 
This study had two stages of data collection, occurring 6 months apart. Stage 1 used 
interviews to address all three research questions. Stage 2 used focus groups to determine 
whether the findings about salient beliefs from Stage 1 were a true reflection of the beliefs 
of Bruneian public service employees.  
3.4     ETHICS AND GAINING APPROVALS TO CONDUCT THE STUDIES 
The approval for conducting this study was granted by the University Human Research 
Ethics Committee at the Queensland University of Technology (approval number 
1200000338). Similarly, the researcher obtained a letter of support from the Brunei 
Director General. Consent was obtained from all participants.  
3.5     TARGET POPULATION  
The target population for both stages of this study was Bruneian adults, aged 20–60 years, 
working as government public civil service employees.  
In the latest data obtained from the labour force survey in 2015 (Brunei Darussalam key 
indicators, 2015), it was reported that there were 180,704 employed workers in Brunei 
Darussalam in 2012. Of these, 106,315 (58.83%) were male and 74,389 (41.17%) were 
female.  In 2012, there were 51,151 adults working as Brunei Government public service 
employees. This represents 28.3% of all employed workers in the Bruneian economy. Of 
these, 24,992 (48.9%) are male and 26,159 are female (51.1%). Most of the government 
service employees (37,816) are working on a permanent basis, of which 19,292 (51.0%) 
are male and 18,523 (49.0%) are female. The remaining government employees are on 
contracts. Government employees can be categorised as Division 1 (heads of departments 
and deputy heads of departments including permanent secretaries), Division 2 (senior 
officers, senior engineers, executive engineers and medical officers); Division 3 
(supervisory –Assistant Executive Officer Grade 1, Assistant Administrator, Assistant 
Officers Grade 1, Senior  Inspectors etc. and Higher National Diploma Qualification 
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Entry Level Officers and Assistant Executive Officer Grade 2, Chief Clerks and Higher 
National Certificate Qualification), Division 4 (clerical and support services) and 
Division 5 (support services) (Perangkaan Perkhidmatan Awam sehingga 29 September 
2012 mengikut Jenis Perkhidmatan dan Jantina, 2012). 
The target population was considered a priority group for intervention. This was because 
a high number of government employees were obese and overweight and as many as 60% 
of them have suffered chronic non-communicable diseases (Ministry of Health Brunei 
Darussalam, 2011a). 
3.6     SURVEY GROUP 
Within the target population, the survey group for both stages of this study consisted of 
Bruneian government public service employees who were full-time, permanent 
employees in any division within the Prime Minister’s office or within the 11 ministries 
in the Brunei-Muara district. Contract officers were excluded, as it was known that they 
were expatriates and that they only worked in Brunei on a contract basis, usually for 3 
years, and their work permits were only extended based on recommendations and 
appraisal. The Brunei-Muara district was selected because, although it is the smallest 
district, it is the most densely populated district in the country. It is the district where 
Bandar Seri Begawan, the capital of Brunei, is situated, as well as many government 
departments.  
 
3.7     SAMPLING  
This study used departments to recruit participants, and thus, the sampling unit of this 
study was by department. From all the government departments located in the Brunei-
Muara district, four were included in this study’s sampling frame.   
 
To select these four departments, maximum variation sampling was used to ensure that 
this study captured a broad range of experiences and perceptions, and that different age, 
genders, occupations and physical activity levels were represented. Maximum variation 
sampling seeks representation from the survey population by selecting purposefully a 
wide range of participant characteristics of interest (Polit & Beck, 2008). A maximum 
variation sample, also called a maximum diversity sample or a maximum heterogeneity 
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sample, is a special kind of purposive sample (List, 2004). Moreover, according to List 
(2004), while a purposive sample is not, and does not claim to be, representative, a 
maximum variation sample, if carefully drawn, can be as representative as a random 
sample. 
To begin the selection process, the researcher compiled a list of all the departments in the 
sample framing. These departments were in an urban area, a few kilometres away from 
the capital city of Brunei.  It should be acknowledged that this sampling excluded 
departments from other districts and notably, from public service employees based in 
regional and remote areas. Therefore, the findings of the study will not be transferable to 
public service employees in these other locations.  
The list was available from the official website of the Prime Minister’s office of Brunei 
Darussalam. A careful analysis of these departments was then made. Based on this 
analysis, four departments, two with high PA levels and two with low PA levels at work 
in the Brunei-Muara district, were selected. Bruneian public service employees who 
worked full-time in jobs that involved much of the work day in doing moderate to 
vigorous intensity PA were considered as those employees who worked in the 
departments with high levels of PA. On the other hand, those Bruneian public service 
employees who worked full-time in office jobs that required them to spend most of their 
work time doing sedentary jobs, such as sitting, and required no participation in moderate 
to vigorous PA at work were considered as departments with low PA levels.  Selecting 
departments with high and low PA levels enabled the researcher to recruit people with a 
range of experience in being physically active at least at work. For the two high PA 
departments, the researcher chose one department from the Ministry of Defence and one 
department from the Royal Brunei Police Force, both of which were expected to have a 
high level of PA due to their daily work routine. For the two low PA departments, the 
Language and Literature Bureau Department in the Ministry of Culture, Youth and 
Sports, and the Government Employee Management System Division, Public Service 
Department, in the Prime Minister’s office were selected. However, there were problems 
gaining access to these two departments, so another two departments were selected. This 
time, the Department of Agriculture and Agrifood under the Ministry of Industry and 
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Primary Resources, and the Institute of Public Service under the Prime Minister’s office 
were approached. These two departments selected next were also expected to have low 
level of physical activity. 
The heads of the four departments agreed in writing to allow employees in their 
departments to participate in the study, and liaison officers were arranged to work with 
the researcher to progress the study recruitment and implementation.  
Figure 6 is a flow diagram that shows very clearly the process of recruitment of 
participants into the Stage 1 interview study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Chapter 3 - Methodology |68 
 
 
 
3.8    TRANSLATION OF DATA COLLECTION INSTRUMENTS 
Because all recruitment and data collection materials were originally written in English, 
there was a need to translate them into Malay and then back-translate the Malay version 
into English. A professional translator had been hired but was unavailable. Thus, the 
FIGURE 6: FLOW DIAGRAM FOR RECRUITMENT OF PARTICIPANTS INTO THE STAGE 1 - INTERVIEW 
STUDY 
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translation into Malay was first carried out by the researcher herself. Once these were 
translated, a government officer, who was not only able to understand English but was 
also quite well versed in Malay, reviewed the translations into Malay to ensure that all 
were translated correctly and reflected the original versions. To ensure that the Malay 
versions of the materials reflected the English versions, the materials were reviewed by 
two professionals Bruneians who previously had been employed as editors of English in 
Brunei to back-translate the Malay version into English as confirmation that the 
translation into Malay was accurate. Difficulties with the translation were discussed and 
resolved by these translators.  
3.9    DATA COLLECTION 
3.9.1 STAGE 1:  DATA COLLECTION: FACE-TO FACE INTERVIEWS 
Stage 1 of the study was carried out between September 2012 and January 2013. 
Interviews were undertaken with the aim of exploring the key factors that were perceived 
to positively or negatively influence Bruneian public service employees’ participation in 
physical activity and in sedentary behaviour using the IBM beliefs-based framework. It 
was also the aim of this interview to understand if these employees responded as intended 
to the GPAQ. 
Constructs of interest 
Of interest were the factors that may influence PA and sedentary behaviour in the target 
population.  As Haskell et al. (2007) point out, that to promote and maintain health, all 
healthy adults aged between 18-65 years need to participate in doing moderate-intensity 
PA level for at least 30 minutes for 5 days each week or doing at least 20 minutes of 
vigorous PA level for 3 days each week.  It is also pointed out by Haskell et al. (2007) 
that to achieve the health benefits from PA, one can also do combinations of both 
moderate and vigorous intensity PA. For example, one can walk briskly for 30 minutes 
twice during the week and then jogging for 20 min on two other days. Similarly, WHO 
(2015) has stated that to achieve health benefits from PA, one needs to participate in doing 
a minimum of 30 minutes a day of regular, moderate intensity PA for 5 days a week.  In 
this study, for the purpose of exploring the beliefs of participants about IBM constructs 
that may be associated with PA behaviour, participants were asked to report about their 
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views towards participating in PA in accordance with the WHO (2015) recommendation 
calling for moderate to vigorous PA on a regular basis, at least 30 minutes per day for at 
least 5 days of the week. The other behaviour of interest in this study was sitting less. 
(The potential factors that influence these behaviours were IBM constructs: affective and 
instrumental beliefs, subjective and descriptive beliefs, and perceived control and self-
efficacy beliefs, and these were assessed using elicitation questions that were adapted 
from work of Fishbein and Ajzen (2010) and as described by Montano and Kasprzyk 
(2008).  
Sample size 
For elicitation interviews, according to IBM, a minimum sample size to capture salient 
beliefs should be around 15 to 20 individuals from each target group, about half of whom 
have performed or intend to perform the behaviour under investigation, and half of whom 
have not performed the behaviour (Montano & Kasprzyk, 2008). It was expected that the 
research needed to have at least 8 to 10 individuals collectively from the two departments 
with a high level of PA, and another 8 to 10 individuals collectively from the two 
departments with a low level of PA. Thus, it was expected that 16 to 20 participants would 
be needed for the study. In total, 22 individuals participated in Stage 1. 
Participants and recruitment  
Participants for Stage 1 data collection were recruited through flyers, invitation packages 
and phone calls. Flyers (see Appendix 5) and bulk packages containing a letter of 
invitation to participate in this study (see Appendix 8), information sheets (see Appendix 
9) and consent forms (see Appendix 10), were handed to liaison officers in each of the 
recruited departments. The flyers invited employees to participate and the invitation letter 
contained a link to the online information sheet and consent form. The flyers were posted 
on the walls at the workplace and the invitation packages were distributed to employees 
with the help of the liaison officers.   
Most employees who were interested in taking part in Stage 1 of the study contacted the 
researcher by telephone, as instructed in the participant information sheet. None contacted 
the researcher via the website listed on the recruitment flyer 
(http://www.mardiahthesisproject.weebly.com) or email. 
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Screening and other contact before the interview 
When the employees contacted the researcher, they were firstly pre-screened via 
telephone to determine eligibility. An eligibility screener form (ESF) (see Appendix 11) 
was used. Employees were eligible if they were:   
1. a full-time employee in one of the participating departments  
2. aged 20 to 60 years 
3. a Bruneian citizen. 
Most of those who contacted the researcher were eligible to participate. They were asked 
to provide verbal consent to participate in the study, and an appointment date was set for 
an interview. During this phone conversation, participants were also reminded to submit 
a completed written informed consent form at the interview and told that they were 
welcome to call the researcher at any time before the scheduled interview session with 
any questions.   
During this screening process, the researcher collected demographic information (e.g. 
gender, age and ethnicity) (see Appendix 12) to ensure that participants represented a 
broad range of the population of Bruneian public service employees. Further, a tracking 
record form (see Appendix 13) was created for each individual participant to record 
personal details and contact information, PA status, eligibility status or reasons for 
ineligibility. This made it easier for the researcher to avoid over-representation or under-
representation of certain characteristics of the sample population.  
Two or three days before the interview, a reminder was sent via WhatsApp or via a 
telephone message, based on the participant’s preferred means of contact.  
Setting and duration of the interview  
The interviews were held at a time that was convenient for the participants and at their 
own workplace, where a room was allocated for the interview. It took approximately 1.5 
to 2 hours to conduct the three parts of the interview. This did not include the time taken 
for short refreshment and for taking anthropometric measurements. 
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Main outcome measures  
Descriptive, demographic and anthropometric characteristics  
Descriptive, demographic and anthropometric characteristics were collected from all 
Stage 1 participants.  Descriptive and demographic information was collected using a 
demographic survey form (see Appendix 12), whereas anthropometric information 
(height, weight) was recorded on an anthropometric form (see Appendix 14).  
Data collection – the interview   
The interview had three parts: Part 1 was an evaluation of the appropriateness of the 
international Global Physical Activity Questionnaire (GPAQ) for use in the public service 
employee population (see Appendices 16 and 19). Part 2 was an elicitation interview 
about PA (see Appendix 20). Part 3 was an elicitation study about sedentary behaviour 
(see Appendix 21). 
To guide the interview process and to ensure consistency between interviews, the 
researcher developed and used an interview protocol (see Appendix 22). It reminded the 
researcher what to prepare and bring for each interview, and contained a script for what 
to say to interviewees.  
Part 1: Appropriateness of the GPAQ for measuring PA 
Given the increasing concerns regarding levels of physical inactivity and sedentariness 
as well as the enormous impact that both of these behaviours can have on individuals’ 
health and the related economics costs, it is important, as part of the public health 
response to promote health and prevent obesity and associated NCDs, to periodically 
monitor the prevalence of PA and sedentary behaviour in population groups.    
Most often, monitoring of such behaviours are undertaken using self-report 
questionnaires. Using questionnaires is a popular method because they are relatively 
inexpensive and relatively easy to administer on a large scale. In the past, a wide range 
of PA surveys have been used for monitoring and surveillance of PA levels in different 
countries and regions. These PA surveys differ in terms of the questions asked and the 
PA domains they capture. Thus, there is no standard measure being used. This poses a 
serious limitation for efforts to compare patterns/trends of participation in PA locally 
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within countries, and across countries (Bauman, Phongsavan, Schoeppe, & Owen, 2006; 
Hallal et al., 2012).  
Given these concerns, there is a need to use a valid and reliable, standardised global 
survey questionnaire for PA and sedentary behaviour surveillance that would allow one 
to make comparisons of PA and sitting levels of populations within a country and between 
countries. However, using standardised self-report questionnaires can be challenging 
because of differences in how people interpret questions, understand the intensity of PA 
discussed in the questionnaire, and understand recall periods. As a result, questionnaires 
are subject to information bias and misclassification that lead to over-reporting or 
underestimation of behaviour. These biases can compromise statistical power, which in 
turn can decrease the likelihood of detecting a true association between PA, sedentary 
behaviour and other measures. To produce valid results for people with different cultures, 
a valid questionnaire that can produce more accurate and reliable information for 
assessing PA and sitting patterns across cultures is required. Hence, there has been an 
increasing awareness among researchers of the need to improve standardised survey 
questionnaires so that they produce equally valid results for people from different cultural 
and language backgrounds (Bauman et al., 2006; Bull, Maslin, & Armstrong, 2009). 
In Brunei, there is no standard, reliable and valid surveillance tool for measuring PA and 
sedentary behaviour. Therefore, it is time for Brunei to adopt such a tool that is suitable 
for use in health surveillance systems for determining PA and sedentary patterns of adults. 
Moreover, the tool should be one used widely internationally to allow for comparisons 
with other countries. 
To this end, one of the aims of this study was to determine if the GPAQ questionnaire, 
one of the most commonly-used questionnaires internationally, is appropriate to be used 
for surveillance in Bruneian adults.  
In this study, GPAQ version 2 was chosen. GPAQ was developed by WHO in 2002 as 
part of the WHO STEPwise Approach to Chronic Disease Risk Factor Surveillance 
(STEPS) for monitoring PA. Its use for monitoring PA has been recommended, especially 
in developing countries where patterns of energy expenditure are known to be different 
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(Armstrong & Bull, 2006; WHO, 2011b).  Before GPAQ was developed, the WHO had 
been considering recommending the long and short versions of the International Physical 
Activity Questionnaire (IPAQ).  However, due to the fact that the short- form IPAQ did 
not allow the differentiation of data from the different domains in which PA can be 
performed and the long-form IPAQ was deemed “too long” and “too complex”, the WHO 
choose instead to use GPAQ for STEPS.  
There have been a number of studies carried out to assess the validity and reliability of 
GPAQ. GPAQ’s validity and reliability was initially assessed in a nine-country study 
such as in Bangladesh, Brazil, China, Ethiopia, Indonesia, Japan, Portugal, South Africa 
and India (Bull, Maslin and Armstrong, 2009).  In that study, there was a moderate 
correlation (Spearman p = 0.35) between total physical activity time measured by the 
GPAQ and total pedometer counts per day, suggesting adequate criterion related-validity, 
comparable to the performance of other self-report PA measures. A validation of GPAQ 
in other countries, including China, Ethiopia, Indonesia and Japan, also showed weak to 
moderate correlations (Spearman p = 0.23 to 0.35) between total physical activity 
measured with GPAQ and total pedometer counts per day. In China and South Africa, the 
GPAQ was validated against accelerometers. This validation also showed weak to 
moderate correlations (Spearmen p = 0.23 to 0.40) for sedentary and moderate to vigorous 
PA in China and a weak correlation (Spearman p = 0.26) for vigorous-intensity activity 
in South Africa.  Further validation studies were conducted and the validation on GPAQ 
had also been shown good-to-excellent results.  In the Latina population, the validation 
against accelerometer showed significant correlations post-intervention (r=0.404, P< 
0.001) with self-reported minutes per week for vigorous leisure-time PA and total 
vigorous PA. The findings of that study also showed that there was a significant 
correlation post-intervention (r=0383, P<0.003) between self-reported vigorous leisure-
time PA and accelerometer-measured vigorous PA (Hoos, Espinoza, Marshall & 
Arredondo, 2012) In a study that was done in Vietnam by Trinh, Nguyen, Van Der Ploeg, 
Dibley, & Bauman (2009), the result on GPAQ showed good 2-week and 2-month 
repeatability correlations (Spearmen correlation coefficient of 0.69 and 0.55 
respectively).  A validation of GPAQ against accelerometer in this study showed validity 
correlations of 0.34 (during dry season) and 0.20 (during wet season). As many as 49 
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developing countries (Algeria, American Samoa, Angola, Bangladesh, Botswana, 
Cameroon, Congo (Brazzaville), Cook Islands, Cote d’Ivoire, Democratic Republic of 
the Congo, Egypt, Eritrea. Ethiopia, Fiji, Ghana, India, Indonesia, Iran, Iraq, Jordan, 
Kenya, Kiribati, Lebanon, Madagascar, Maldives, Marshall Islands, Micronesia, 
Mozambique, Myanmar, Namibia, Nauru, Nepal, Nigeria, Palau, Samoa, Saudi Arabia, 
Solomon Islands, South Africa, Sri Lanka, Syria, Tanzania, Thailand, Tokelau, Tonga, 
Tunisia, Tuvalu, Uganda, Vanuatu & Zimbabwe) are now using or have used the GPAQ 
for collecting PA data (Armstrong & Bull, 2006). 
The GPAQ has 16 questions, 15 of which capture PA undertaken in three different 
domains: work, transport (travel to and from places) and recreational activity. One 
question is on sedentary behaviour.  
Questions asked in GPAQ 
Activity at work was the first activity domain questioned on the GPAQ. Within the work 
activity domain, participants were asked if their work involved “vigorous intensity 
activity that caused large increases in breathing or heart rate like carrying heavy loads, 
digging or doing construction work”, with a yes/no response option. If participants 
engaged in the activity, they were asked for the number of days they performed the 
activity in a typical week and the amount of time they spent on the activity on a typical 
workday (hours and minutes). Next, participants were asked if their work involved 
“moderate intensity activity that causes small increases in breathing or heart rate such as 
brisk walking [or carrying light loads] for at least 10 minutes continuously”, also with a 
yes/no response option. If yes, they were asked to report the number of days they engaged 
in this activity in a typical week and the amount of time they spent doing the activity on 
a typical workday (minutes and hours).  
Within the second activity domain, the travel domain, the participants were asked about 
the usual way they travel to and from places (e.g. to work, for shopping, to market, to 
place of worship). In this domain, they were asked specifically “if they walk or use a 
bicycle (pedal cycle) for at least 10 minutes continuously” with a yes/no response option. 
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If they responded yes, they were asked to report the number of days in a typical week and 
the amount of time (minutes and hours) they walked or bicycled to get to and from places.   
In the third activity domain, recreational activities, the participants were asked about 
sports, fitness and recreational activities. Participants were first asked questions about 
“vigorous intensity sports, fitness or recreational (leisure) activities that cause large 
increases in breathing or heart rate like running or football, for at least 10 minutes 
continuously” and then asked about “moderate intensity sports, fitness or recreational 
(leisure) activities that cause a small increase in breathing or heart rate such as brisk 
walking, cycling, swimming, or netball for at least 10 minutes continuously”. For both 
intensities of activities, they were asked if they engaged in such activities (yes/no), and if 
they did, to indicate the number of days in a typical week and the amount of time (minutes 
and hours) on a typical day that they spent doing the activities.   
The last question on the GPAQ asked about sedentary behaviour, namely sitting and 
reclining. Sitting was to include “sitting or reclining at work, at home, getting to and from 
places, or with friends including time spent sitting at a desk, sitting with friends, travelling 
in car, bus, train, reading, playing cards or watching television, but do not include time 
spent sleeping”. Participants were asked “how much time do you usually spend sitting or 
reclining on a typical day?”, and were asked to respond in hours and minutes.  
To describe the PA levels of individual participants, a summary PA score was created by 
multiplying the days per week by the minutes per day of PA for each domain. This score 
represented the total volume of PA for each domain. The volumes for each domain were 
then summed to create a total PA score.   
Cognitive interviews 
Over the last few decades, a number of studies have employed cognitive interviewing to 
analyse respondents’ understanding of questions on PA questionnaires. For example, a 
number of PA questionnaires have been found to have not been interpreted and 
understood by respondents in the way intended by the researchers (Altschuler, Pichi, 
Nelson, Rogers, Hart, & Sternfeld, 2009; Heesch, Van Uffelen, Hill, & Brown, 2010). 
For example, Altschuler et al. (2009) conducted cognitive interviews on PA 
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questionnaires from the Life after Cancer Epidemiology Study (LACE) and the California 
Men’s Health Study (CMH). Their study revealed that respondents expressed difficulty 
with interpreting definitions of intensity, estimating work-related PA, differentiating 
similar activities in different domains, understanding lists of activities as examples rather 
than definitive categories, and comparing their own behaviour to a reference group. In 
another study, Heesch et al. (2010) conducted cognitive interviews on the International 
Physical Activity Questionnaire (IPAQ), involving Australian adults aged 65–89 years. 
Their study revealed problems. Errors included recalling PA in an “average week”, rather 
than in the previous 7 days; including PA lasting less than 10 minutes; reporting the same 
PA twice or three times; and including the total time of an activity for which only a part 
of the time was at the intensity specified in the question. In accordance with this evidence, 
it seemed likely that there would be errors in administering the GPAQ to Brunei public 
service employees.  
To determine if the GPAQ is appropriate to be used for surveillance of PA and sedentary 
behaviour in Bruneian adults, a cognitive interview was used as part of the study 
framework. Cognitive interviews aim “to understand the thought processes used to 
answer survey questions and to use this knowledge to find better ways of constructing, 
formulating and asking survey questions” (De Maio & Landreth, 2004). Cognitive 
interview methods are used to reveal issues not only about how people respond to 
questions in the survey (e.g. whether the participant understands and answers questions 
as intended by the questionnaire developers), but also to uncover any difficulties that the 
participant has in answering questions (Beatty & Willis, 2007).  
Using Conrad and Blair’s question-and-answer model, the researcher analysed the 
cognitive interview data separately according to the different domains of physical 
activities as presented in the GPAQ. Doing so allowed the researcher to reveal any 
problems separately by domain and separately by stage of responding to a survey 
question.  
Thus, in this study, the researcher undertook cognitive interviews to gain insight into the 
thought processes governing a sample of Bruneian adults’ responses to the GPAQ 
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questions, and to establish whether they understood and interpreted the questions in the 
way intended, or had any difficulties or problems with the questions asked.   
The researcher developed structured open-ended questions to assess participants’ 
understanding of questions in the GPAQ (see Appendices 16 and 19). The Conrad and 
Blair question-and-answer model of survey response (Conrad & Blair, 1996) was used as 
the theoretical framework.   
Theoretically, according to this model, when participants respond to a survey question, 
they move through three stages. The first stage is comprehension of the question being 
asked. In order to respond, they must understand the words being used in the question 
and the information that is being requested of them. Words that are familiar to one group 
may not necessarily have the same meaning to another. The second stage is the response 
formulation, in which a respondent must conduct the mental operations required to 
formulate a response. These include recalling and retrieving the requested information, 
making any mental calculations that are needed to answer the question, and evaluating 
the appropriateness of the response before responding to the question. The third stage is 
the response formatting. In this stage participants map their internally-generated answers 
to the response categories on the questionnaire and write down their response.  
Two primary methods of cognitive interviewing, “think aloud” and “verbal probing”, 
were applied. These methods allowed the researcher to examine the thought processes 
behind participants’ answers as they completed questions. These methods provided 
important information on difficulties that participants had with understanding GPAQ 
questions or in developing responses to them. Thus, in conducting a cognitive interview, 
the researcher asked the participant to read the question out loud, say out loud the thought 
process in responding to each question, and then put the final response on the hardcopy 
of the questionnaire. Whenever the participant did not say out loud clearly or sufficiently 
how they were developing their response to the questions asked, the researcher probed 
with both structured and unstructured questions to measure comprehension (“What 
activities are you including in your answers”), response formulation (“How did you come 
up with that number of days of moderate or vigorous activities?”; or “How did you come 
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up with that much time spent doing moderate or vigorous activities?”) and for 
clarification (“Can you clarify what you mean when you said…”; “How sure are you of 
your answers? Why?”). Probing was also used to explore further a participant’s answers 
and thoughts (e.g. asking them to explain what they understand by certain words used in 
the question, or find out if they had any difficulty with the question posed such as 
difficulty in understanding, interpreting or completing the question asked of them). 
Observation of their non-verbal reactions was also used to flag any difficulties they were 
experiencing with the questionnaire. Participants were observed for any changes in 
appearance; for example, the researcher watched the participants’ non-verbal 
communication during the interview (such as frowning or hesitating) and made 
assumptions (they are frowning because they were confused, or they hesitated to answer 
the question because they found the questions were hard or difficult, thus they did not 
want to think much about them).   
Part 2: Elicitation interview about PA using IBM constructs 
Part 2 of the interview was the elicitation study. In this part of the interview, the researcher 
posed questions to assess a participant’s beliefs about PA. Open-ended questions that 
measured individual beliefs about PA were developed in accordance with the IBM. These 
questions assessed affective beliefs, instrumental beliefs, their normative beliefs 
(subjective and descriptive norm beliefs), their perceived control beliefs and their efficacy 
beliefs about PA and sedentary behaviour.  
The questions posed about PA behaviours were divided into those about PA and those 
about sedentary behaviour as described below. 
Questions asked on each IBM construct about PA 
1) Questions that assessed feelings towards PA and that reflected the affective 
component of the IBM attitude construct were: 
 Can you please tell me how you feel about the idea of regularly doing moderate 
to vigorous PA for at least 30 minutes per day, five days a week?  
 What do you like/dislike about moderate PA? What do you enjoy/hate about 
moderate PA?  
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 What do you like/dislike about vigorous PA? What do you enjoy/hate about 
vigorous PA?  
2) Questions that assessed behavioural beliefs (beliefs about the benefits and 
consequences of PA) and that reflected the instrumental aspects of the attitude 
component of the IBM construct were: 
 What do you see as the benefits of your regularly doing moderate to vigorous 
PA for at least 30 minutes per day, five days a week? 
 What do you see as the negative effects that might result if you regularly do 
moderate to vigorous PA for at least 30 minutes per day, five days a week? 
3) Questions that assessed normative beliefs (whether they thought others 
approved or disapproved of their doing PA) and that reflected the subjective 
norm component of the perceived norm constructs of the IBM were: 
 Who do you think would approve, or think you should do, regular moderate 
to vigorous PA for at least 30 minutes per day, five days a week? 
 Who do you think would disapprove, or think you should not do, regular 
moderate to vigorous PA for at least 30 minutes per day, five days a week? 
4) A question that asked about normative beliefs (whether other people in their life 
do PA) and that reflected the descriptive norm component of the perceived norm 
constructs of the IBM was: 
 Who do you know is regularly doing moderate to vigorous PA for at least 30 
minutes per day, five days a week? 
5) Questions that asked about control beliefs (about the many factors that can present 
as either enablers or barriers to doing PA) and that reflected the perceived control 
component of the personal agency construct of the IBM were: 
 What things make it easy for you to do regular moderate to vigorous PA for 
at least 30 minutes per day, five days a week? 
 What things make it hard for you to do regular moderate to vigorous PA for 
at least 30 minutes per day, five days a week? 
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6) Questions that asked about efficacy beliefs (their degree of certainty of or 
confidence in doing PA regularly) and that reflected the self-efficacy component 
of the IBM personal agency construct were: 
 If you wanted to, how confident are you that you could do regular moderate 
to vigorous PA for at least 30 minutes per day, five days a week? 
 What kinds of things would help you overcome any barriers to doing regular 
moderate to vigorous PA for at least 30 minutes per day, five days a week? 
Anthropometric measurement 
During a 20-minute break in the interview, the participants’ weight in kilograms and 
height in metres were measured using a weighing scale and a stadiometer. This enabled 
the researcher to calculate body mass index (BMI) for each participant, and thus helped 
ensure that the researcher was able to get a broad range of participants from different 
categories of weight based on BMI.  
Part 3: Elicitation interview about sedentary behaviour using IBM constructs 
After the participants’ break, Part 3 of the interview started.   
The researcher posed the following questions about sedentary behaviour. 
Measurement of each IBM construct about reducing sedentary behaviour 
1) A question that assessed feelings towards decreasing sedentary behaviour and that 
reflected the affective component of the IBM attitude construct was: 
 Can you please tell me how you feel about the idea of sitting less at work 
/ getting to and from places / during your leisure time? 
2) Questions that assessed behavioural beliefs (beliefs about the benefits and the 
consequences of decreasing sedentary behaviour) and that reflected the 
instrumental aspects of the attitude component of the IBM construct were: 
 What do you see as the benefits that might result if you spent less time sitting 
at work / getting to and from places / during your leisure time? 
 What do you see as the negative effects that might result if you sit less at work 
/ getting to and from places / during your leisure time? 
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3) Questions that assessed normative beliefs (whether they thought others 
approved or disapproved of their decreasing sedentary behaviour) and that 
reflected the subjective norm component of the perceived norm of the IBM 
construct were:      
 Who would support you in sitting less at work / getting to and from places / 
during your leisure time? 
 Who do you think would discourage you from sitting less at work / getting to 
and from places / during your leisure time?  
4) A question that assessed normative beliefs (whether other people in their life are 
decreasing their sedentary behaviour) and that reflected the descriptive norm 
component of the perceived norm constructs of the IBM was: 
 Who do you know is consciously trying to sit less during the day?  
5) Questions that assessed control beliefs (about the many factors that can present as 
either enablers or barriers to decreasing sedentary behaviour) and that reflected the 
perceived control component of the personal agency construct of the IBM were: 
 What things would make it easy for you to decrease your sitting time at work 
/ getting to and from places / during your leisure time? 
 What things would make it hard for you to decrease your sitting time at work/ 
getting to and from places / during your leisure time? 
6) Questions that assessed efficacy beliefs (their degree of certainty of or confidence 
in decreasing sedentary behaviour) and reflected the self-efficacy component of 
the IBM personal agency construct were: 
 How confident are you that you could decrease your sitting time at work / 
getting to and from places / during your leisure time?  
 What kinds of things would help you to decrease your sitting time at work / 
getting to and from places / during your leisure time?  
In addition to these questions, specific probing questions were made readily available in 
the interview guide (in Appendix 20 and Appendix 21) in case a participant could not 
understand the question or gave an incomplete response.   
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Questions on descriptive and demographic characteristics 
Participants were asked to complete demographic and descriptive questions (age, gender, 
occupation, income, education level, marital status, family size, housing status, type of 
residence, number of years living and number of people living in that current residence 
and income) (see Appendix 12). These were included to enable the researcher to better 
understand the characteristics of her participants.  
End of the interview 
Prior to completion of the interview, the participants were asked if they wished to 
participate in the second stage of this study. If they were interested, an invitation package 
consisting of more detailed information and a consent form were given to sign and bring 
to a focus group. They were also asked for their availability (days and times) to attend a 
focus group. This information and their identification were then entered into a list of 
potential focus group participants (see Appendix 25). The researcher later tried to plan 
focus group sessions at a convenient time for most participants.  
Participants who had conveyed their intention to participate in a focus group were 
informed that they would receive a call to confirm their interest and to indicate which 
proposed focus group they could attend. Once they confirmed their attendance verbally, 
a reminder message was sent to them via WhatsApp or telephone message with the 
confirmed date, time and allocation of their focus group as agreed upon.   
They were also informed that during the focus group session, there would be refreshments 
and an incentive in the form of a gift in appreciation of their time in attending the group 
session. They were also informed that those who participated in the focus group session 
would be entered into a prize draw to win one of four prizes.  
Prior to completion of the interview, they were asked to distribute the invitation package 
for Study 1 to another 10 colleagues within their departments, in order to improve 
recruitment rates.   
Lastly, all participants received a mug as a sign of appreciation for the time they spent 
participating. 
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3.9.2   STAGE 2:  FOCUS GROUP INTERVIEWS  
The four focus groups were conducted from July to August 2013.  
Conducting focus groups is useful for providing a wealth of detailed and rich information, 
and for collecting a wide range of opinions and ideas about a topic within a small group 
setting (Polit & Beck, 2008). To guide the researcher in collecting data for each focus 
group conducted, the researcher developed a focus group protocol (see Appendix 24). 
The purpose of Stage 2 was firstly to present to the participants the emerging major salient 
beliefs from the individual interviews. This allowed the participants to give feedback on, 
to make comments about, and to verify the accuracy of the researcher’s interpretation of 
the data collected during the interviews. By having focus group participants who had 
participated in the interviews confirm the summaries of the themes that were emerging 
from the interview data, the researcher confirmed the credibility of the data collected. 
Additionally, this stage of the study explored determinants that had not been captured in 
the initial findings and thus needed to be added. 
Number of groups and sample size  
The number of focus groups was dependent on interest in participation from those 
participants in Stage 1 and those who volunteered as new participants.  
The researcher planned to conduct one or two group sessions per department. A small 
group of 6 to 12 participants is thought to be enough to generate discussion, and having 
a large group can be quite risky in that some participants could be unnoticed or unheard 
(Polit & Beck, 2008). In the actual study, expressions of interest were low in each of the 
departments, with only one group formed from each site. Each group had 5 to 10 people. 
Thus, there were 4 focus groups: one group from the Police Training Centre (active 
department) (n = 8, of whom two were female), one group from the Performance 
Optimisation Centre (active department) (n = 5, of whom one was female), one group 
from the Department of Agriculture and Agri-food (inactive department) (n = 10, of 
whom three were female) and one group from the Institute of Public Service (non-active 
department) (n = 10, of whom 5 were female). Overall, a total of 33 Bruneian public 
service employees (11 women and 22 men) participated. 
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Extent of homogeneity of the focus groups 
The researcher planned to form focus groups that were homogeneous by sex, age, 
occupation and salary division. This would have allowed participants to feel more 
comfortable and to be more open in presenting their opinions during the discussion 
process. Nevertheless, recognising that the number of participants was low, all 
participants within each department had to be allocated to one group. Thus, each of these 
groups was heterogeneous. Therefore, the researcher tried to make participants in each 
group feel comfortable around one another.   
Participants and recruitment 
The recruitment process for Stage 2 is displayed in Figure 5. Recruitment into Stage 2 
started at the end of the interviews in Stage 1. Because the researcher kept a record of the 
potential participants who expressed interest in participating in the focus group during 
the previous individual interviews (see sample form in Appendix 25), the next step was 
for the researcher to call each potential focus group participant to confirm interest in 
participating in a focus group. All those contacted (n = 33) agreed to participate.  
Heads of units were also asked to invite co-workers within their departments who had not 
participated in the interviews to participate in the focus groups. When heads of units were 
willing, they were provided with flyers (see Appendix 27), participant invitation packages 
containing the letter of invitation to participate in this study (Appendix 28) and 
information sheets (see Appendix 29), and consent forms (see Appendix 30) to distribute 
to co-workers. Otherwise, they were asked to remind their co-workers to collect the 
information packages from their administration office or to contact the researcher for 
more details. 
New participants (not interviewed for Stage 1) who were interested in taking part in a 
focus group were instructed in the participant information sheet located within the 
information package to contact the researcher by telephone or email. The researcher 
received telephone calls (no emails) from the potential participants who expressed interest 
in participating in a focus group meeting. During this telephone conversation: 1) the new 
participants were asked about their eligibility; 2) if eligible, verbal consent to participate 
was then requested; 3) they were asked to submit a completed informed consent form 
 Chapter 3 - Methodology |86 
 
when they arrived at a focus group session (extra consent forms were made available 
before the session); and 4) they were asked about their availability to attend a focus group. 
Typically, this telephone calls lasted about 15 minutes. 
All potential focus group participants were sent a reminder via WhatsApp or telephone 
message 2 to 3 days before their focus group session.  
Figure 7 is a flow diagram that clearly shows the process of recruitment of participants 
into the Stage 2 focus group study.  
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FIGURE 7: FLOW DIAGRAM FOR RECRUITMENT OF PARTICIPANTS IN TO STAGE 2 - FOCUS GROUP 
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Setting and duration 
Before conducting a focus group, the researcher arranged with the head of each 
department to secure a location in their premises for the focus group to take place during 
working hours, following consultation and agreement with the participants. The focus 
group was deliberately planned to be carried out within the department during working 
hours so that it was easier for the participants to attend the focus group. The researcher 
was able to secure a comfortable meeting room equipped with adequate electrical outlets 
and extension wires for at least two hours for each focus group. 
The focus group meeting lasted for approximately 1.5 to 2 hours, excluding the time 
required for signing the attendance form and distributing refreshments. 
Stage 2 data collection 
Preparation before, during and after focus group session 
Each focus group was conducted by the researcher herself. She acted as the facilitator and 
note-taker.  
A few days before the focus group sessions were to be conducted, the researcher prepared 
all the materials and equipment needed. These included: a) laminated printed name cards 
for participants; 2) paper, notepads and pencils; 3) copies of the participant information 
sheet; 4) extra copies of consent forms; 5) copies of demographic forms; 6) attendance 
sheets; and 7) USB drive. Since the focus groups were scheduled during fasting months, 
the researcher prepared a drink and food pack for each participant to take away. The 
researcher also prepared a PowerPoint presentation, bought incentives (mugs, pitchers, 
and gift paper bags) and bought prizes for four prize draws (e.g. bicycles). Incentives 
were offered in this study because it was initially expected that it would be difficult to 
recruit participants in Brunei. Offering small incentives such as mugs and pitchers as well 
as a draw to offer participants the chance to win one of the major prizes (e.g. exercise 
bike) would maintain the participants’ interest. However, most importantly, in keeping 
with Bruneian cultural norms, providing such types of incentives (major prizes) as tokens 
of deep respect and appreciation are quite acceptable and appropriate. 
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A day before conducting the focus groups, the researcher reminded the unit manager or 
the allocated liaison officer about the room and the equipment needed. On the day, the 
researcher prepared the room and the audio tape recorder was checked and tested to 
ensure it was working. 
As the participants arrived, the researcher greeted and welcomed them. She invited all the 
participants to sign the attendance sheet, directed them to the room, and asked them to 
collect their nametags and seat themselves around a table. Before the session started, 
participants were asked for their signed consent form and, if forgotten, the researcher 
provided them with a new one which was completed and submitted before proceeding. 
Participants were asked if they had read and understood the purpose of the focus group 
and if they had any questions. They were also reminded that if they had any further 
questions, there would be a time allocated for this during the focus group meeting. 
When the focus group meeting started, the audio recorder was turned on. The researcher 
introduced herself, and provided a review of the thesis topic and the purpose of the focus 
group. She emphasised the ground rules of the focus group meeting and informed 
participants that whatever they said would be kept confidential.   
As mentioned earlier, for the purpose of motivating participants, and as a token of the 
researcher’s appreciation for their participation in this research study, participants were 
informed before the session began that there were light snacks and an incentive (a glass 
pitcher) provided for them, and these would be given at the end of the interview. She then 
started an ice breaking session before presenting the initial findings from Stage 1 and 
asking participants for their views on these findings. Throughout the session, the 
researcher encouraged participation of all participants in the discussion using open-ended 
questions and probes when necessary. 
Before the end of the sessions, a lucky draw was conducted. Every participant had a 
chance to win a major prize. The researcher prepared one small piece of paper per person 
within each group, one with the letter X printed on it, and the others blank. These were 
placed in a small tin, which was passed around the group. Each participant picked one 
piece of paper and the participant who had the paper with the X on it was the winner. The 
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winner was then invited to pick one of four pieces of paper in another container, each of 
which listed the name of a prize. The winner was then asked to read aloud the name of 
their prize. The participant was later telephoned to inform them about the expected date 
and time that the prize would be delivered to the workplace, which was less than a week 
after the focus group meeting. Once the prize was received, the participant was then asked 
to sign his/her name on the major prize form without printing his/her name. This process 
was repeated for the other three groups. 
Lastly, the researcher provided all participants with a pack containing a drink and a 
locally made snack food, along with the glass pitcher incentive, and asked them to put 
their signatures, but not their printed names, on the gift list form. 
Focus group questions 
Short open-ended questions were used to guide the researcher. The questions were related 
to the discussion about Stage 1 (e.g. could you help me understand further what this …. 
means to you? Can you give me an example in what way this …impacts on you?) (See 
Appendix 24). 
3.10    STAGES 1 AND 2 CONFIDENTIALITY, DATA MANAGEMENT AND ANALYSIS 
3.10.1 CONFIDENTIALITY 
Participants were told before sessions were recorded that their data would be kept 
confidential and only be used for the purpose of this study. Also, participants in the focus 
groups were strictly asked not to disclose any information from the focus groups once the 
focus group was completed, to ensure the privacy of everyone in the group. 
Further, each participant was assigned a unique number. This identification number was 
used throughout the study where it appeared on all notes/paperwork, data entries, 
recorded interviews, transcripts and coding files in NVivo to protect their anonymity. 
Participant names or other identifying information was not included. 
3.10.2 DATA MANAGEMENT 
To ensure accurate recording of the participants’ responses, all information gathered was 
recorded with an audio recorder with the permission of the participants. The audio 
recorder was then connected to the computer and voice files captured via the audio 
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recorder were then transferred and stored on the researcher’s laptop computer. These 
voice files remained on the laptop until each one was fully transcribed verbatim in Malay.   
Although the researcher depended upon the digital recorder for a complete record of the 
focus groups and interviews, she also took brief written notes. Before the start of every 
individual interview and focus group, the researcher reminded the participants not to be 
surprised if there were times that she made notes. This was where she took the opportunity 
to make notes about her observations of the participant’s non-verbal behaviour; for 
example, body language and facial expression that the researcher felt was relevant to the 
participants’ responses to the questions asked. This provided extra information that could 
be added to the verbal responses of the participants. The researcher also reminded 
participants that there would be times that she would need a break from the discussion to 
allow her to check that her notes reflected their responses. Within a day of the interview 
or discussion, the researcher transformed her brief notes into sentences that more fully 
described what happened or what exactly the notes meant. These notes were cross-
referenced with the original notes to make sure all the notes were turned into full 
descriptions.    
The digital recordings of the interviews and focus groups were transcribed into text. 
During the process of transcribing, the researcher added information from her written 
notes into the transcriptions. Each transcription took about 5 to 7 hours to complete. 
Transcriptions were kept in password protected Microsoft Word files and kept as 
electronic files. These were backed up regularly to three USB pen drives for security 
reasons. The transcriptions were also printed out, stored and kept in a safe locked cabinet. 
The electronic and hard copies of the data were only accessible to the researcher and her 
principal supervisor. 
3.10.3 ANALYSIS OF IBM ELICITATION PORTION OF INDIVIDUAL INTERVIEWS AND 
FOCUS GROUPS 
Initially, analysis of the IBM elicitation portion of the individual interviews was carried 
out. A deductive and inductive qualitative analysis approach was used.  Utilizing a IBM 
beliefs-guided script and coding scheme illustrates a deductive approach. Development 
of codes that emerged from the data and were different than the IBM pre-set codes, 
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illustrates an inductive approach. To analyse the qualitative data deductively and 
inductively content analysis methods were used. 
The analysis began with checks of the transcript to ensure accuracy: This researcher read 
thoroughly the entire transcript carefully, line by line, from start to finish without coding, 
to permit familiarisation with the data.  
Transcripts were then imported into NVivo 9 software (QSR International) to facilitate 
data management (coding the textual data; editing the text; retrieving, reviewing and 
recoding coded data), and a coding framework was created. The codes reflected the IBM 
construct: affective and instrumental beliefs, subjective and descriptive beliefs, control 
beliefs and self-efficacy beliefs. Within each code, categories were created that reflected 
the questions that had been asked about these constructs. These questions were in line 
with how questions should be asked in elicitation processes according to TPB/IBM. 
(Montano & Kasprzyk (2008). Specifically, questions asked about positive and negative 
beliefs: “like/dislike” for affective beliefs, “benefits” and “negative effects” for 
instrumental beliefs, “approval” and “disapproval” for subjective beliefs, “regularly see 
or surrounded by” and “regularly not seen or surrounded by” for descriptive beliefs, 
“factors that make it easy” and “factors that made it hard/barriers” for control beliefs and 
“strong positive self-efficacy beliefs” and “low self-efficacy beliefs” for self-efficacy 
beliefs. Therefore, these codes were based on the theoretical constructs and the questions 
asked about them.  
For Step 1 of the coding process, the initial open coding was carried out on the transcript. 
Text that appeared relevant to the research questions, including key ideas, thoughts, 
opinions, quotations, words and phrases, was highlighted.  Once this initial open coding 
was done, the transcripts were re-read carefully several times to see if there were 
additional codes that were emerging from the data that were different from those that 
were directly relevant to the research questions. Text indicated possible new codes that 
were emerging from the data were also highlighted.  
Step 2 of the analysis was to interpret and code these data. As the theoretical framework 
of the thesis was IBM, it was decided that only data that fit within the existing IBM beliefs 
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categories would be included in further analyses. Therefore, data that did not fit within 
such categories were discarded. However, given that the questions asked of participants 
were directly linked with IBM beliefs, almost all data collected pertained to IBM-related 
beliefs that could be included in the categories already created in NVivo.  
For Step 3, text within categories with similar meanings were grouped together to form 
initial emerging themes, and quotes from participants that exemplified the themes were 
identified. The most commonly reported themes for each IBM belief were considered as 
the beliefs of the target population of civil service employees in Brunei. Step 4 was to 
ensure the trustworthiness of these themes and supporting quotes. For this step, codes, 
categories, themes and supporting quotes were translated from Malay into English by the 
researcher, and the researcher’s principal supervisor confirmed the applicability of the 
themes and quotes within codes and categories during debriefing discussions. 
For the focus groups, participants were asked to comment and expand upon the themes 
that were identified in the interviews. They were also asked to provide any more factors, 
thoughts and perceptions to add to those captured from the interviews. Most participants 
confirmed the findings from the interviews. There was some additional information 
captured. A further discussion about the findings of the focus groups is in Chapter 4 
(Results).  
3.10.4 ANALYSIS OF THE COGNITIVE INTERVIEWING PORTION OF INDIVIDUAL 
INTERVIEWS 
A similar four-step process of analysis was carried out for the cognitive interviews. The 
cognitive interview data were initially grouped according to the major questionnaire 
domains within each questionnaire (e.g. separate codes for PA at work, during transport 
and for recreation, and for sedentary behaviour) and then into categories based on the 
questionnaire. Within the PA at work and recreation themes, the categories were 
“vigorous intensity PA frequency”, “vigorous intensity PA duration”, “moderate intensity 
PA frequency”, “moderate intensity PA duration”. For the transport theme, the categories 
were “frequency of walking”, “duration of walking,” “frequency of cycling”, and 
“duration of cycling”. For the sitting theme, all data were grouped within “amount of time 
spent sitting”. Similarly, to those for PA and sedentary behaviour, all these categories 
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were created in NVivo. For each category, the researcher reviewed each participant’s 
transcript to find any relevant textual data representing major problems with 
understanding wording, formulating a response, and then mapping to a response option, 
based on the Conrad and Blair question and answer model (Conrad & Blair, 1996).  
The analysis steps are depicted in Figure 8. The findings of the analysis are discussed in 
Chapter 4. 
 
  
Step 1-All data collected were transcribed. 
 
Step 2 – Each transcribed interview was imported and before analysis of 
each transcript began, a coding framework reflecting categories of IBM 
beliefs constructs and sub-categories were created in  
NVivo 9 (QSR international). 
 
Step 3- Content analysis began for each transcript: 
3.1 Each transcription was checked, read & re-read, line by line, 
carefully. 
3.2 Relevant texts/quotes were identified and highlighted.  Then the 
initial codes were developed.  
3.3 Further analyses were then carried out to sort and to determine these 
codes accordingly into appropriate IBM beliefs-based categories and 
then into sub-categories, coded as either positive or negative beliefs. 
3.4 Similar codes were then identified, sorted/grouped together to form 
the initial emerging sub-themes and initial themes. 
3.5 To illustrate each theme, quotes that captured the essence of the 
identified themes from participants were then extracted. 
3.6 Themes, codes and supporting data were shown and interpretation 
were regularly double-checked and discussed with the researcher’s 
principal supervisor and refined until agreement was reached. 
 
FIGURE 8: FLOW DIAGRAM OF CONTENT ANALYSIS OF THE INTERVIEW AND FOCUS GROUP DATA 
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CHAPTER 4:     RESULTS  
 
Chapter 4 presents the results in four component parts. The first two parts of the chapter 
present the results from the individual interviews (Stage 1 of the study) about the 
participants’ beliefs that influence firstly, their PA and secondly, their sedentary 
behaviour. These two parts answer the research questions restated here as follows:  
1) What are the common underlying affective and instrumental beliefs, subjective 
and descriptive beliefs, and perceived control and self-efficacy beliefs associated 
with intention to increase PA and decrease sedentary behaviour among Bruneian 
public service employees? 
2) Is the IBM framework useful for eliciting beliefs that influence PA and sedentary 
behaviour? 
The third section of this chapter presents the findings from the focus group interviews 
(Stage 2 of the study).  
The last section presents the results from the individual interviews (Stage 1 of the study) 
about how participants responded to the Global Physical Activity questionnaire. This then 
enables the researcher to answer the final research question:  
3) Do Bruneian public service employees understand and respond as intended to the 
Global Physical Activity Questionnaire?  
4.1 RESULTS FROM INDIVIDUAL INTERVIEWS 
4.1.1 PARTICIPANTS’ CHARACTERISTICS 
Over a 3-month recruitment period, there were 27 participants who contacted the 
researcher and all of them volunteered to participate in the study. Of these participants, 
one man withdrew prior to starting the interview due to other time commitments. Four 
others withdrew before the interview because their work schedule required them 
unexpectedly. Thus, the researcher was left with 22 participants. 
Ten of those interviewed were from departments that were physically active departments, 
and 12 were from physically inactive departments. All participants were of Malay 
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ethnicity. As shown in Table 2, most participants were male and were between 31 and 45 
years of age. Most participants had low levels of formal education (i.e., had completed 
secondary school or high school only). Participants who had a tertiary education were 
from physically inactive departments. The majority of participants were from Division 4 
and Division 5, whose primary work is mainly a supportive role, including doing clerical 
work, typing, filing, photocopying and supporting officers in information technology. 
More than half of the participants had incomes of B$600 to B$1500 per month, and more 
than one fourth of the participants had incomes of B$1500 to B$2000 per month. 
More than half of the participants had their own house, and the remaining participants 
lived in government supported housing. Most lived in the Brunei-Muara District and as a 
nuclear family with or without a partner and children. The number of people living in the 
house varied, with about 50% of the participants living in houses with 3 to 5 people in 
the house.  
All participants who described themselves as physically active were from the two 
physically active departments. These employees from physically active departments each 
achieved a minimum of 180 minutes of moderate-vigorous intensity PA per week 
(approximately about 30 over 6 days). Employees from the physically inactive 
departments reported no minutes of PA.  
For BMI, nearly one-third of participants had normal body weight, while the remaining 
two-thirds were overweight or obese. Most participants from physically inactive 
departments were obese or overweight, and only half of those from active departments 
were obese or overweight.  
Participants were compared with the previous study population conducted by the Ministry 
of Health, between 2007 and 2009, involving government public service employees as 
mentioned in this review (see page 3). The proportion of overweight or obese participants 
in the current study (68.2%) was comparable to the proportion in that study (63.4%; 
Ministry of Health Brunei, 2011a).  However, it was not possible to make additional 
comparisons between the current study and this earlier study because other characteristics 
of that population, including its demographic profile, were not available.  
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TABLE 2: CHARACTERISTICS OF PARTICIPANTS IN THE INTERVIEW SAMPLE (N=22) 
Characteristics Physically active departments  Physically inactive departments 
N N 
Sex 
          Male 
          Female 
7 
3 
7 
5 
Age (years) 
          20 - 30 
          31 - 45 
          46 – 60 
1 
8 
1 
7 
5 
0 
Education 
          Secondary school 
          High school 
          Diploma 
          Higher degree 
4 
6 
0 
0 
1 
5 
2 
4 
Salary Division 
          Division 2 (highest level) 
          Division 3 
          Division 4 
          Division 5 (lowest level) 
0 
1 
7 
2 
2 
2 
4 
4 
Salary received per month 
          <$1000 
          $1000 - $1500 
          $1501 - $2000 
          $2001 - $2500 
          $3001 - $3500 
2 
4 
3 
1 
0 
5 
2 
3 
0 
2 
Residential location 
          Brunei-Muara 
          Tutong 
10 
0 
11 
1 
Years of living in the current residential area 
          < 5 years 
          6 - 15 years 
          16 years above 
3 
7 
0 
2 
3 
7 
Marital status 
          Single / divorced 
          Married 
2 
8 
6 
6 
Type of family living in the house 
          Living on his/her own 
          Nuclear family 
          Extended family 
1 
8 
1 
0 
7 
5 
No. of people living in the house 
          Self 
          3 - 5 people 
          6 - 8 people 
          9 - 11 people 
1 
6 
2 
1 
0 
5 
1 
6 
Type of housing 
          Own housing 
          Government housing 
2 
8 
10 
2 
PA level 
          Very active (5 times/week) 
          Active (varying 3-5 times/week) 
          Active to some extent (1-2 times /week) 
          Used to be active, but not now 
          No, not active 
4 
6 
0 
0 
0 
0 
0 
5 
5 
2 
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Notes: 
Division 2 – Officer level with managerial responsibility. 
Division 3 – Assistant officer level with assistant managerial responsibility. 
Division 4 – Supporting staff level undertaking clerical work. 
Division 5 – Supporting staff level undertaking clerical work and labour. 
4.1.2 IBM BELIEFS AND PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOUR 
The purpose of this section is to describe participants’ salient IBM beliefs about engaging 
in regular moderate to vigorous PA for at least 30 minutes, five times a week, and in 
decreasing sedentary behaviour. These beliefs were feelings about regular PA (affective 
beliefs) and their behavioural beliefs (instrumental beliefs) that underlie attitude, their 
normative beliefs (subjective and descriptive norm beliefs) that underlie perceived norms, 
and their perceived control beliefs and efficacy beliefs that underlie personal agency. 
Thus, this section addresses Research Question 1 with respect to PA and sedentary 
behaviour. 
There were a number of themes that emerged within each category within each code (e.g., 
within the affective belief code and the moderate PA category). These are shown in Table 
3. 
 
 
 
 
 
Total weekly minutes of moderate-vigorous PA  
         180 – 310 minutes 
         400 – 650 minutes 
         750 -  885 minutes 
 
3 
5 
2 
 
0  
0 
0 
BMI 
          Normal weight (BMI 18.5 - 24.9) 
          Overweight (BMI 25.0 - 29.9) 
          Obese (BMI 30 to above 40) 
5 
3 
2 
2 
2 
8 
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TABLE 3: SUMMARY OF THE THEMES AND SUBTHEMES THAT EMERGED WITHIN EACH 
CATEGORY WITHIN EACH CODE FOR PA 
 
 
Codes 
 
Themes and subthemes within categories of each code 
 
Affective 
beliefs  
 
Themes and subthemes for affective beliefs about PA, 5 days per 
week for 30 minutes per day 
Positive belief category 
      Perceived current recommended PA as good and enjoyable 
      activity    
 Enjoy physical activity as part of work routine or as a hobby  
 Passionate about doing PA 
 Necessary for good health 
Negative belief category    
      View the idea as unrealistic to achieve  
 Is appropriate only for healthy adults with already high 
levels of physical activity   
      Not convinced that this amount is sufficient for achieving health    
      benefits 
 Felt that the recommended time, 30 minutes a day for PA, 
may not be enough to enable one to gain health benefits, but 
spending more than 30 minutes does 
Themes and subthemes for affective beliefs about moderate PA 
Positive belief category 
Enjoyable activity 
 Fun  
 Time with other people 
 Passion 
 Relaxing 
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Negative belief category 
Unpleasant experience 
 Tiring 
 Only for sense of duty  
Themes and subthemes for affective belief about vigorous PA 
Positive belief category 
Enjoyable activity 
 Enjoy sweating 
 Enjoy the challenge of vigorous PA 
 Enjoy a habitual routine 
 Enjoy being a role model 
Negative belief category 
Unpleasant experience 
 Too difficult 
 Unpleasant to sweat 
Unpleasant effects on the body  
 Too long to recover  
 Causes dizziness, palpitations, tiredness 
 Increases appetite and hunger 
 Could collapse and die 
 
Instrumental 
beliefs 
    
Themes and subtheme for instrumental beliefs about regular 
moderate to vigorous PA  
Positive belief category 
       Perceived PA has many benefits to health 
 Improves health and makes one feel healthier 
 Increases my stamina / gives energy 
 Helps decrease risk of getting disease symptoms 
 Helps control weight 
 Improves physical fitness / physique 
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Negative belief category 
Fear that PA causes negative health and social consequences 
 Fear of getting injured 
 Fear of collapsing 
 Fear of developing high blood pressure 
 Fear of getting stroke and even dying 
 It results in fatigue 
 It can interrupt my social and family life 
 
Subjective 
beliefs 
 
Themes and subthemes for subjective beliefs about regular 
moderate to vigorous PA  
Positive belief category 
     Referent groups perceived as approving PA behaviour 
 Colleagues/friends at work 
 Partner 
 Friends outside work 
 Parents 
 Employer 
Negative belief category 
      Referent groups perceived as disapproving PA behaviour 
 Colleagues/friends at work 
 Friends outside work 
 Parents and parents of partners 
 Partner  
 
Descriptive 
beliefs 
 
Themes and subthemes for descriptive beliefs about people known 
by participants to be engaging in regular PA 
Positive belief category 
      Having role models facilitates PA  
 Seeing friends and family regularly active in doing PA  
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 Seeing others regularly physically active in 
community/neighbourhood  
Negative belief category 
      Lacking role model hinder PA 
 Infrequently seeing colleagues/friends at work, siblings, 
parents, friends outside physically active 
 Infrequently seeing others in the 
community/neighbourhood physically active 
 
Control 
beliefs 
 
Commonly reported perceived control beliefs about regular 
moderate to vigorous PA  
Positive belief category 
      Qualities of built environment and neighbourhood  
 Having access to facilities close to home and/or workplace 
 Having reasonably priced discounted sporting facilities 
(gyms, programs) 
 Having access to own garden to do gardening or mowing 
grass 
 Attractive parks or scenery within their neighbourhood 
 Safe neighbourhood environment – safe sidewalk for 
walking or jogging in their neighbourhood, away from 
busy roads 
      Supportive social environment  
 Having PA regularly as part of the work routine  
 Having social support – partners, friends or colleagues to 
be active with 
 Having family or relatives nearby 
 Having access to a personal trainer 
 Have practical support from a maid at home 
      Personal factors 
 Having formal knowledge about and training in PA  
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 Having one’s own equipment  
 
Negative feelings category 
      Personal factors impacting PA participation 
 Work commitments 
 Life transition when marry: family and household 
commitments now 
 View non-working days are for relaxing or doing some 
light activities 
 Feel uneasy or ashamed to run within their neighbourhood  
 Feel tired at end of the day  
 Minor and major health problems interfere with PA 
 Increasing age 
Lack supportive environment 
 Lacking social support  
Concern about the environment 
 Lack of access to footpaths 
 Lack of access to sports and recreational facilities nearby 
where they live and work 
 Presence of wild dogs in the neighbourhood 
 Inclement weather 
      Social engagement as barrier to participate PA 
 Social functions 
       Economic issues 
 Too costly to do PA, as equipment required such as sports 
shoes, is too expensive       
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Self-efficacy 
Beliefs 
 
Themes and subthemes for self-efficacy beliefs about regular 
moderate to vigorous PA 
Positive belief category 
 Have strong self-efficacy beliefs for PA  
Negative belief category 
 Have low self-efficacy beliefs for PA 
 
TABLE 4: SUMMARY OF THE THEMES AND SUBTHEMES THAT EMERGED WITHIN EACH 
CATEGORY WITHIN EACH CODE FOR SEDENTARY BEHAVIOUR (SITTING LESS) 
 
Affective 
beliefs  
 
Themes and subthemes of affective beliefs about the idea of sitting 
less at work / to get to and from places / during leisure time 
Negative belief category 
      Could not understand why sitting less is a good idea      
 Impossible  
 Unreasonable 
 Hard to do  
 
Instrumental 
beliefs 
    
Themes and subthemes of instrumental beliefs about the benefits 
and the consequences of decreasing sedentary behaviour (sitting 
less) 
Negative belief category 
       Could not see the benefits of sitting less at work, at home,  
       during leisure and during travel 
      
       Could not see the negative effect of sitting less at work, at  
       home, during leisure and during travel 
 
Subjective 
beliefs 
 
Themes and subthemes of subjective beliefs about sedentary 
behaviour (sitting less) at work/ to get to and from places / during 
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leisure time (whether they thought others approved or 
disapproved of their decreasing sedentary behaviour) 
Negative belief category 
        Perceived referent groups as supporting and discouraging to  
        sitting less or discourage prolonged sitting 
 
Descriptive 
beliefs 
 
Themes and subthemes of descriptive beliefs about decreasing 
sedentary behaviour (less sitting time) at work / to get to and from 
places / during leisure time (whether other people in their life are 
decreasing their sedentary behaviour) 
Negative belief category 
       Have no role model 
 Have not seen friends/colleagues at work, family, or know 
anyone who tries to sit less 
 
Control 
beliefs    
 
Commonly reported perceived control beliefs about the many 
factors that can present as either enablers or barriers to engaging 
in less sedentary behaviour 
Negative belief category 
      Unable to cite any enablers and barriers to decreasing sedentary  
      behaviour 
 No enablers reported 
 No barriers reported 
 
Self-efficacy 
beliefs 
 
 
 
 
Themes and subthemes for self-efficacy beliefs about the degree of 
certainty of or confidence in engaging in less sedentary 
behaviour 
Negative belief category 
      Significantly lower levels of self-efficacy to overcome    
      prolonged sitting 
 
 Chapter 4 – Results | 106 
 
What follows is a more detailed discussion on the beliefs of PA and sedentary behaviour 
for Bruneian government public service employees, focusing on the themes and 
subthemes within affective and instrumental beliefs, subjective and descriptive norm 
beliefs, and perceived control and efficacy beliefs, respectively. 
Participants’ affective beliefs about the idea of regularly doing moderate to 
vigorous physical activity for at least 30 minutes per day, 5 days a week 
Three themes were identified within this category.  
Theme 1:  Perceived the current recommended PA as a good and enjoyable 
activity 
In general, most participants from both physically active and physically inactive 
departments had positive affective beliefs about the idea of regularly doing moderate to 
vigorous PA for at least 30 minutes per day, 5 days a week. For these participants, they 
positively felt that being more physically active was a good thing to do, and most rated it 
as something that they would see as an enjoyable activity.   
Although participants from the physically inactive departments had positive feelings 
about the PA recommendation, most reported that they were not able to meet such a 
recommendation. Most indicated that they wanted to be regularly physically active 
because of the outcome they would expect from being regularly physically active, but 
beliefs discussed in later sections prevented them from being physically active.   
When compared with participants from the physically inactive departments, participants 
from physically active departments were seen to have more positive views on the 
recommended PA level. For them, being physically active regularly was not just for 
attaining benefits for good health and well-being, but most importantly, they felt positive 
about PA because it was part of their work routine and also their hobby during their leisure 
time, and they found that doing such activities gave them great enjoyment. Thus, they 
saw PA as an enjoyable activity that they ought to do. Some called it their “passion”.   
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Theme 2: Viewed the idea as unrealistic to achieve  
While many participants had positive affective feelings about the PA recommendation, 
some participants from the physically active departments felt negatively about such a 
recommendation. Across this theme of “unrealistic to achieve this amount of PA”, the 
subthemes of “is appropriate only for people with high levels of PA / advanced in PA” 
and “inappropriate for adults with health problems” emerged. 
A number of participants from the physically active departments felt negatively about this 
idea, as they believed that the PA recommendation only applies to those people with 
already high levels of PA or those who are advanced in physical training. Thus, the 
participants foresaw that it would be hard for some physically inactive people who wanted 
to start, or were in the process of, becoming physically active to try to incorporate 30 
minutes a day, for 5 days a week. A participant stated: 
“For beginners, there are certain levels that they can do…. they can do moderate 
PA at least 2 times a week and for vigorous, once a week. It’s different if they are 
in intermediate or advanced…  As for me [being in advanced level] …I have to 
do it 5 times a week…. But for beginners … it’s not good!” (Inter 4, participant 
from a physically active department) 
Similarly, a few participants from the physically active departments felt negatively about 
such a recommendation because they said that it does not address the needs of adults who 
have had health problems.  Thus, some participants questioned how one could be involved 
in this level of PA if they have had health problems. As one participant noted:  
“We need to consider … those who have high blood pressure, a heart problem, 
or asthma. There are a number of cases where people have done physical activity, 
and they died because of this. There is one recent case where a man died …. while 
he did his jogging.” (Inter 8, participant from a physically active department) 
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Theme 3: Not convinced that this amount is sufficient for achieving health benefits 
However, some participants from the physically active departments also commented that 
30 minutes of PA was not adequate for health benefits, and therefore, they had a negative 
belief about doing only this amount of PA in one day. For example, one participant said: 
“For me ... not enough …. Usually we eat about 2000 calories a day. So that 
means at least we should do about 45 minutes to 2 hours or one and a half hours 
[to burn the calories].” (Inter 2, participant from a physically active department) 
Participants’ affective beliefs about participating in moderate PA 
In terms of the participants’ affective beliefs about participating in moderate PA, this 
study found that the majority of participants from physically active and physically 
inactive departments had positive affective beliefs about PA. There were also some 
participants who had negative affective beliefs about PA.   
In this category, two themes emerged. One was that PA is an enjoyable activity, which is 
the main reason why they wanted to participate in PA, and the other was that PA can be 
an unpleasant experience, which was the main reason why some of them did not like 
participating in this level of PA. These themes are discussed next. 
Theme 1: Enjoyable activity 
One important theme that appeared to positively influence participants’ perceptions about 
PA was their belief that PA is enjoyable. Subthemes within this theme included PA being 
fun, PA allowing a person to enjoy spending time with other people, PA being a passion, 
and PA being relaxing.  
Notably, most participants from physically active and physically inactive departments 
believed that participating in moderate PA was more fun and enjoyable to do than 
vigorous PA. For example, a participant from a physically inactive department (Inter 15) 
said: “…if I see other people jog … I couldn’t bear… I feel like I want to join in … I tell 
myself, how fun it is to jog … and get sweaty.” and “When you are doing moderate level 
[exercise], you will find it even more enjoyable.”   
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Some participants from physically active and physically inactive departments also 
reported that they enjoyed moderate PA because this level of activity can provide them 
with opportunities for social interaction. They described how in situations where they 
happened to engage in moderate PA in a group, or where they were brought into contact 
with other people, there was an opportunity for them to increase their social networks and 
make friends. More participants from physically inactive departments expressed their 
enjoyment and preference for this level of activity in the company of others (friends, 
partners or family members) rather on their own, when compared to participants from 
physically active departments. In addition, these participants reported that they enjoyed 
moderate PA because they felt comfortable with the intensity of activity in that they were 
able to catch their breath and hold a conversation. For example, two employees reported: 
“… like, if you’re doing moderate PA with a partner, you’re kind of able to chat 
all along … you don’t really realise, you have done up to 20 rounds! And still you 
are chatting to each other.” (Inter 8, participant from a physically active 
department)  
“I like doing moderate physical activity when I have got a partner.”  (Inter 19, 
participant from a physically inactive department)  
Participants from physically active departments also commented that they positively 
enjoyed doing moderate PA because they had passion for such a level of PA. As the 
following quotes illustrate: 
“That’s come from within myself, passion that is ...” (Inter 8, participant from a 
physically active department) 
“… if I don’t do physical activity, I feel uncomfortable… I think, it could be, 
because of my passion…”  (Inter 9, participant from a physically active 
department)    
Most participants from physically active departments also indicated that they had positive 
feelings towards participating in moderate PA because this level of activity often made 
them felt more relaxed:  
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“… It’s more relaxed…. So when you go back home … and do moderate PA, it 
slowly releases your tension.”  (Inter 10, participant from a physically active 
department) 
“I like … because… it is a bit, relaxing… not like the vigorous type, which can be 
so tiring.” (Inter 15, participant from a physically inactive department) 
Theme 2: Unpleasant experience 
Most participants from physically active and physically inactive departments had positive 
affective beliefs about participating in moderate PA in that they had no reasons for not 
liking it. Only a small number of participants from both active and inactive departments 
reported negative affective beliefs about this activity. The few participants from 
physically inactive departments who had negative affective beliefs reported that moderate 
PA often gave them unpleasant feelings (e.g., tired, sweaty) and this made them feel de-
motivated to engage in PA. For example, participants commented: 
“I don’t like running, hiking..., it’s quite tiring. When you breathe, you feel 
breathless ... as if like you’re going to die.”  (Inter 13, participant from a 
physically inactive department) 
“…what I don’t like...is that...even doing this thing [moderate physical activity] 
can make me sweaty... that makes me feel uncomfortable.”  (Inter 21, participant 
from a physically active department) 
Participants’ affective beliefs about participating in vigorous PA 
Similar to their beliefs about participating in moderate PA, participants from both 
physically active and physically inactive departments had positive affective beliefs 
towards participating in vigorous PA, and only a small proportion of participants reported 
negative affective beliefs. In this category, two themes emerged. 
Theme 1: Enjoyable activity 
The findings indicated that the majority of participants from both physically active and 
physically inactive departments felt positively about participating in vigorous PA, and 
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described it as enjoyable. Aspects that led these participants to believe that vigorous PA 
was enjoyable mostly related to “enjoying sweating”, “enjoying the challenge of vigorous 
PA”, “enjoying a habitual routine”, and “enjoying being a role model”. More participants 
from physically active departments reported these positive affective beliefs, compared 
with those in physically inactive departments. For example, most participants from 
physically active departments indicated that they enjoyed participating in vigorous PA as 
this activity made them sweat more than moderate physical activity did. This suggested 
that excessive sweating could be an important component of the affective belief that 
motivates these participants to enjoy this level of activity. They believed that sweating is 
a good indicator of how hard they did their workout and this also meant that they had 
burned more calories. Two of these participants commented: 
“…. because you tend to sweat a little more … and that make you feel good 
afterwards.” (Inter 11, participant from a physically inactive department) 
“I like it… you can easily sweat … and you tend to feel so fresh after doing it” 
(Inter 16, participant from a physically inactive department). 
Also, most participants from physically active departments had positive affective beliefs 
towards participating in vigorous PA simply because they enjoyed the challenge of it, 
which they perceived that moderate PA did not offer. Participants reported:  
“This is what I like to do the most… Now that I’m in my 30s, I feel great that I’m 
still able to sustain this kind of activity.”  (Inter 2, participant from a physically 
active department) 
“There, you can see your mentality, your bravery. It looks fun, but you see there 
are people who don’t have that courage to be doing it.”  (Inter 9, participant from 
a physically active department) 
Other participants from physically active departments perceived vigorous PA positively, 
not only because they were enjoying it and had passion for it, but because it was 
something that they could continue to do as part of their work to advance their career:  
“When I was young, this was the type of physical activity that I kind of enjoyed 
doing the most. Say, like...doing a circuit training… I like this… because …I get 
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to always do it since …the beginning of my career.” (Inter 10, participant from a 
physically active department) 
More participants from physically active departments than from physically inactive 
departments said that being a role model for others was a factor that they believed had 
made them enjoy doing vigorous PA. They felt that to enable them to be a role model, it 
was important for them to keep participating in vigorous PA for the benefits it offered for 
their fitness and appearance. Furthermore, working in an active job that had high PA 
requirements left them with no option but to keep on striving to become an esteemed role 
model for others:  
“…as a role model to our recruits.” (Inter 10, participant from a physically active 
department) 
 
Theme 2: Unpleasant experience 
While more participants in the physically active departments had strong positive affective 
beliefs about vigorous PA, more participants in the inactive departments had strong 
negative affective beliefs about vigorous PA. The negative feelings that a few participants 
from physically active and physically inactive departments had about vigorous PA was 
most often associated with “unpleasant experiences”. For example, they expressed 
concern about the difficulty of participating in vigorous PA because they had health-
related problems that interfered with PA. Nevertheless, participants in physically active 
departments were obligated to do this PA as it was part of their routine work, so they felt 
that they had to put aside such concerns. For example, a participant from a physically 
active department commented: 
“… I do it mainly because it’s part of my work activity, not because I am interested 
in it.” (Inter 10, participant from a physically active department) 
One aspect of the negative experience was sweating excessively. As one participant 
commented: “…when it comes to sweating a lot... I can’t stand it.”  (Inter 21, participant 
from a physically inactive department) 
Besides excessive sweating, other negative affective beliefs about vigorous PA included 
the belief that after doing PA it took “too long to recover’, and that it “causes dizziness, 
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palpitation, tiredness”, and it can lead to “increased appetite and hunger”, as well as to 
“collapse or even death”. As one participant reported: 
“For me if the activity is so vigorous, it can make me out of breath and that takes 
time for me to recover...”  (Inter 18, participant from a physically inactive 
department) 
Another unpleasant experience was becoming hungrier and wanting to eat even more 
after doing vigorous PA. As a consequence, some participants avoided vigorous PA. One 
participant said: 
“…every time after I did vigorous physical activity, initially I don’t feel hungry.  
But then, 2–3 hours after that, I get hungry.  I couldn’t get to sleep until I have 
eaten something.” (Inter 10, participant from a physically active department) 
Participants from physically active and physically inactive departments who reported that 
they had health problems or a chronic disease were those most likely to perceive that 
participation in vigorous PA was unpleasant. They were fearful about participating in 
vigorous PA because they felt that vigorous PA could harm them, as reported by two 
participants: 
“I am worried … now that I am reaching my 40th birthday, I have heard many 
people say that it’s not good to do vigorous PA for fear it might affect health, so 
it does scare me.”  (Inter 3, participant from a physically active department) 
“I feel afraid! … I happen to hear people say that if you feel your heart beating 
fast, that is a good sign. On the contrary, I also hear that this is not a good sign. 
I feel so confused... So, I am thinking…. if my heart is beating faster, will I fall 
and collapse!” (Inter 22, participant from a physically inactive department) 
Very few participants from physically active departments had negative affective beliefs 
about engaging in vigorous PA. Although they said they enjoyed doing vigorous PA at 
work and during leisure, and that they have passion for PA, they too were concerned 
about participating in vigorous PA. What they perceived to be unpleasant was waking up 
early every day to do vigorous PA, such as early morning work-related running routines 
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at work. Although this was unpleasant, they understood that they needed to do the activity 
from the sense of duty and obligation, as one participant said: 
“There is a time I don’t like doing vigorous PA [exercise].  This is during the time 
…when I have to wake up and have to leave home …. really early hours, doing 
daily morning run...” (Inter 10, participant from a physically active department) 
Participants’ instrumental beliefs about regular moderate to vigorous PA 
In this category, again two themes emerged. 
Theme 1: Perceived PA benefits 
The majority of participants from physically active and physically inactive departments 
had positive instrumental beliefs about regular moderate to vigorous PA. Most of the 
perceived benefits of PA (positive instrumental beliefs) were related to improving overall 
health and fitness as well as enhancing health. For example, participants reported that it 
“improves health’, “increases stamina or energy”, “decreases the risk of having disease 
symptoms”, “helps in weight control”, and “improves physical fitness / physique”. No 
notable differences emerged in instrumental beliefs between physically active 
participants and physically inactive participants. 
Others from physically active and physically inactive departments believed that 
participating in vigorous PA increased stamina or gave them more energy. Two 
participants reported: 
“I feel strong.” (Inter 4, participant from a physically active department) 
“I can see our stamina increase.”  (Inter 19, participant from a physically 
inactive department)  
Most participants from physically active and physically inactive departments also had 
positive instrumental beliefs about PA decreasing the risk of getting diseases. A 
participant commented that PA:  
“Can prevent you from the risk of getting diseases like diabetes mellitus, high 
cholesterol and many more.”  (Inter 5, participant from a physically active 
department) 
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A number of participants from physically active and physically inactive departments 
believed that vigorous PA could also help in controlling weight and improving 
appearance and fitness. For example, two participants reported: 
“...it can reduce weight.”  (Inter 11, participant from a physically inactive 
department) 
 “I feel I stay fit.”  (Inter 2, participant from a physically active department) 
Theme 2:   Fear that PA causes negative health and social consequences 
An interesting finding was that the most important perceived disadvantages of regular 
moderate to vigorous PA were mostly related to feelings of fear (an affective belief as 
already discussed). A small proportion of participants from physically active and 
physically inactive departments who had health-related problems expressed fear that 
regular moderate to vigorous PA could cause them more health problems. These 
participants explained that they were fearful of becoming injured, collapsing, developing 
high blood pressure, suffering from a stroke or even dying, as well as being fearful of 
simply becoming overly fatigued. A few participants from physically inactive 
departments also believed that PA could interrupt one’s social life. Such negative beliefs 
interfered with their involvement in PA, as noted by two participants: 
“I even got myself … paralysed … my whole body and muscles got   stiff… it 
happened just for a few minutes… I was in pain, sore…could be because I was 
over active at that time.” (Inter 8, participant from a physically active 
department) 
“…people around my age, over 40, especially who have illnesses, like 
hypertension, diabetes …they are only able to do a certain level of physical 
activity ...they can potentially get themselves stroke and even like high blood 
pressure…”  (Inter 9, participant from a physically active department) 
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Participants’ subjective beliefs about regular moderate to vigorous PA  
Referent groups perceived as approving physical activity behaviour 
Participants were asked about their subjective norm beliefs. Most participants from 
physically active and physically inactive departments identified their colleagues or 
friends at work as their main referent groups who would approve of their engaging in 
regular PA. They also identified their family as an important referent group that would 
approve. Friends outside work, such as their long-time friends or best friends from school 
years were also common referents that these participants mentioned.  
Few participants from physically inactive departments mentioned their employer as a 
referent, whereas many participants from physically active departments found that their 
employer as an important referent group member, who supported PA in the workplace. 
This suggests that having encouragement and support from employers at work 
significantly impacts upon employees’ decisions to be physically active.  
Referent groups perceived as disapproving physical activity behaviour 
When participants from physically active and physically inactive departments were asked 
about who they believed disapproved of their engaging in regular PA, the majority 
responded that there was nobody who disapproved. However, a number of participants 
from physically inactive departments believed that although there were some colleagues, 
friends and family members who approved, other colleagues, friends and family members 
may have disapproved of their engagement in regular PA. It was revealed that certain 
work colleagues, friends and family members disapproved of, or did not support, their 
being physically active. This indicates that these participants’ referent groups could act 
as both facilitators and as inhibitors to PA participation, and it is important to 
acknowledge this, as this could be a factor that provides a foundation for planning 
effective interventions to increase PA for these participants. 
Participants’ descriptive beliefs about regular PA  
Participants were also asked about their descriptive norm beliefs. They were asked if they 
knew other people or anyone around them participating in PA regularly. Almost all 
participants from physically active departments reported that they had a number of friends 
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who were physically active. Most of these friends were colleagues at work. These people, 
according to these participants, were very physically active: these colleagues did PA as 
part of their daily routine at work and typically, during their leisure time as well. For 
example, two of these participants reported: 
“…in this army camp... there are a lot of them [physically active colleagues]. 
Some do marathon running… In here, we often do running exercises… every 
Tuesday and Thursday. That is usually what I do routinely with the others.” (Inter 
2, participant from a physically active department) 
 “The ones I know who are very active… two of them.... There are my colleagues, 
my partners with whom I used to play badminton after working hours…., 5 times 
a week … he is the one that I know often played badminton even during leisure 
time [non-working days], and … went running before we started playing 
badminton…”  (Inter 7, participant from a physically active department) 
In addition, some participants from physically active departments who lived in the 
housing area of their workplace compound reported that they also saw many people doing 
PA within their neighbourhood. For example, two participants commented: 
“…I see a lot... but mostly they are police personnel… you can see them always 
around … sometime, they are with their families…. playing badminton….”  (Inter 
5, participant from a physically active department) 
“Indeed...there are many. I know them mostly. I live just a few blocks from here 
[his workplace]. If I am out driving, or walk past the field where we used to do 
our marching, you can see many people there….”  (Inter 6, participant from a 
physically active department)  
On the other hand, there were a few participants from the physically active departments 
who lived within the police housing areas but said that they did not see many people being 
physically active around their neighbourhood and, according to these participants, this 
probably was due to the small space that they had within their housing compound as it 
was not suitable for walking or jogging: 
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“No, I don’t see anyone jog around… except… a number of children playing 
football… I am not sure if adults do physical activity around here [within the 
police housing compound].  I don’t think they do… because of the limited space 
we have…...  it’s not suitable...”  (Inter 10, participant from a physically active 
department) 
“..., I see children mostly… but … I don’t see their parents….”  (Inter 7, 
participant from a physically active department) 
These findings suggest that living in a neighbourhood where there was a strong 
descriptive norm (where there are many others being physically active) can be an enabler 
for PA, whereas limited neighbourhood access to open spaces for PA would appear to be 
an inhibitor for PA. 
In contrast, most participants from physically inactive departments reported that they 
knew someone whom they considered “quite active” (e.g., parents, siblings, brothers-in-
law, friends, colleagues at work, own children, partner), but that these people were doing 
PA fewer than 5 times a week. On average, from what they knew, these people did PA at 
most two to three times a week, and some only 2 to 3 times a month.  
“They play just here at the open space, at the parking area, often after working 
hours.  Sometimes they play at Kebajikan mini stadium…. play football every 
Wednesday and Saturday, so it’s like 2 times a week.”  (Inter 14, participant from 
a physically inactive department)  
“My dad is, but he doesn’t do it 5 times a week. My brother is also quite active 
but not 5 times a week. My brother-in-law, he too is quite active but I am not sure 
if he does this 5 times a week.” (Inter 22, participant from a physically inactive 
department) 
The only people that some of these physically inactive participants knew were doing more 
than 5 times per week of PA were family members who worked in active professions, 
such as army or police personnel or watchmen at the sports centre:  
“One of my brother works as a soldier, and the other brother works as a fireman, 
they both are very active!  …My mum is also active...because she works as a 
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civilian in the army camp. Since she works as a civilian in the army camp, once a 
week, her department organises sport for their staff so she joins in……” (Inter 12, 
participant from a physically inactive department)  
“....my fiancé does (he is an army personnel). He does it even Saturday and 
Sunday [non-working days] … so it’s more than that.”  (Inter 22, participant from 
a physically inactive department) 
Overall, participants from physically inactive departments commented that they did not 
see many people doing PA during their leisure time, nor within their neighbourhood. One 
participant from a physically inactive department commented: 
“I don’t see people doing physical activity [in my neighbourhood]. None at all” 
(Inter 16, participant from a physically inactive department) 
It was also found that the referent groups for participants from physically active 
departments, such as their colleagues, friends and their employer, engaged in PA 
behaviour themselves. It may be that participants from physically active departments 
served as role models to their friends and family members, and motivated their friends 
and family to be physically active. In contrast, the referent groups of participants from 
physically inactive departments were not regularly physically active themselves, although 
these referent groups approved of participants’ participation in PA. It could be that the 
lack of role modelling by referent group members influenced these participants’ PA, or 
conversely that these participants’ lack of PA negatively influenced their referent group 
members’ decisions to be physically active. If the former is true, it is necessary for 
employees from physically inactive departments to not just receive encouragement from 
their referent group, but also to see their referent groups be more involved in PA 
themselves, in order to motivate these employees to be physically active.   
In summary, participants from physically active departments were more likely than those 
from physically inactive departments to report that they saw other people (colleagues, 
friends and neighbours) being physically active in their neighbourhood and at work. Thus, 
participants who had strong positive descriptive norms were more physically active than 
those participants who had strong negative descriptive norms. This finding might suggest 
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that descriptive norms impact upon employees’ PA and thus that positive descriptive 
norms are important enablers for PA. 
Participants’ perceived control beliefs about regular physical activity 
Table 3 in the previous section (see pages 97 to 102) presents the themes and subthemes 
that emerged within participants’ control beliefs about regular moderate to vigorous PA. 
Table 3 shows a variety of control beliefs that were identified that may influence 
participants to engage or not to engage in PA. In this category, eight major themes 
emerged: three of these were exclusively in response to control beliefs that enabled PA 
behaviour, and the other five themes were inhibitors of PA behaviour. The three themes 
related to enablers of PA behaviour were: qualities of the built environment and 
neighbourhood, supportive social environment, and personal factors. The five themes that 
related to inhibitors of PA behaviour were: personal factors impacting PA participation, 
concerns over some aspects of their neighbourhood safety, social engagement as a barrier 
to participating in PA, economic issues, and environmental factors. These will be 
discussed in the following section. 
Perceived enablers for PA 
Theme 1: Qualities of the built environment and neighbourhood 
A number of control beliefs enabling regular PA under the “built environment and 
neighbourhood” theme emerged from the interview material. These were: having access 
to facilities close to home, availability of reasonably priced or discounted facilities, 
having access to one’s own garden, having attractive parks or scenery within their 
neighbourhood, and having convenient sidewalks and a safe neighbourhood environment. 
Having access to facilities close to home and/or workplace 
For participants, having access to sport and fitness facilities close to their home was a 
positive outcome control belief that enabled them to participate more in PA. Participants 
from physically active departments said they had access to such sport facilities close to 
work and/or home, which enabled them to be physically active. For example, one 
participant from a physically active department (Inter 6) stated, “We have facilities in the 
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area where we live. So that makes it easier.” Likewise, participants from physically 
inactive departments suggested that they could have been regularly engaging in PA if 
they had facilities close to where they worked. For instance, participant Inter 12 reported, 
“If only there were facilities [sport facilities or fitness centre] nearby … yes... I probably 
would be able to do it”. Therefore, having access to facilities close to home and work 
could be one important enabler that would encourage employees from physically inactive 
departments to be more physically active.  
A number of participants from physically inactive departments indicated that there was 
limited time allocated for PA in their workplace, and there were few facilities for sports 
either. For example, participant Inter 18 (participant from a physically inactive 
department) reported, “Currently we have only one time allocated for PA, which is every 
Saturday … if possible, [the workplace] needs to provide facilities for sport too...”  Thus, 
these participants wanted PA opportunities at the workplace. They reported that they 
would value their employers more if they provided programs and sport facilities that 
would support them in doing PA daily at work. Hence, to these participants, the provision 
of at-work PA opportunities was an important control belief that would enable employee 
participation in PA.   
Availability of reasonably priced discounted sporting facilities (gyms or programs) 
The control belief of having access to reasonably priced and inexpensive sporting 
facilities was another frequently reported enabler for PA. This was only reported by 
participants from physically inactive departments. Most of these participants reported that 
they would be keen to join if they could find sporting facilities or a fitness centre (gyms 
or programs) that were reasonably priced. For example, one participant reported, “If there 
are facilities even if I have to pay… no problem. But hopefully it’s not so expensive 
though. If it is … I am not willing” (Inter 16, participant from a physically inactive 
department). This finding indicates that employees’ intentions to be physically active are 
affected not only by access to facilities, but by the price of the facilities. Therefore, having 
sport and fitness facilities offered at a reasonable cost could be an important control belief 
that enables participation in PA. 
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Having access to one’s own garden to do gardening or mow grass 
Having access to one’s own garden (as some of the active and non-active participants 
were living in terrace housing) was also another control belief elicited as a factor which 
enabled these participants to engage in physical activity (gardening). Some participants 
considered gardening as a way to get their PA done for the day, through activities such 
as mowing grass. As one participant (Inter 10) from a physically active department 
reported, “If possible, I wish to have my own yard where I can do gardening, mow the 
grass, which can assist us in doing other kinds of activity, not only… physical activity.” 
Therefore, having access to a garden was an important control belief enabling the 
participant to be physically active. 
Attractive parks or scenery within their neighbourhood 
The presence of attractive parks with enjoyable scenery within their neighbourhood was 
also identified as an important control belief enabling participants to engage in regular 
PA. Most participants who described themselves as physically inactive expressed how 
much they would enjoy doing PA in attractive parks in their neighbourhood. They 
indicated that having such attractive parks would allow them to enjoy the scenery around 
them while doing PA such as walking, and give them a chance to relax in the fresh air. 
For example, a participant from a physically inactive department (Inter 18) reported, “For 
me, as long as there are facilities made available such as a park, and it’s attractive, I 
probably am able ... but if there aren’t any … I don’t think so… at least it gives the 
opportunity to enjoy [getting some fresh air and going for a walk with the family] ...”. 
Therefore, having public recreation facilities such as attractive parks within the 
neighbourhood would be a positive control belief that would enable employees to be 
physically active in their neighbourhoods. 
Safe neighbourhood environment – safe sidewalks for walking or jogging in the 
neighbourhood, away from busy roads 
Participants also believed that living in a neighbourhood that is safe for walking and 
jogging could facilitate their participation in PA. Therefore, a safe neighbourhood 
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environment was another control belief. For instance, one participant (Inter 9), from a 
physically active department reported, “Our house is located further in…. not outside 
near the highway ….so it’s quite safe to jog.” Thus, having a safe neighbourhood 
environment for outdoor activities may also be considered very important for encouraging 
PA participation. Therefore, interventions that provide these resources may be influential 
in increasing participation in PA. 
Theme 2: Supportive social environment 
Another important control belief that emerged was the role of the social environment. 
Five important subthemes emerged under this theme: having PA regularly as part of the 
work routine, having social support such as having a partner, friend or colleagues to be 
active with, having family or relative nearby, having access to a personal trainer, and 
having practical support from a maid at home. The following analysis relates to the above 
subthemes within the theme of supportive social environment context, under the category 
of facilitating control beliefs for PA.   
Having PA regularly as part of work routine 
Under this theme, one of the most important control beliefs was related to the nature of 
work. Participants from physically active departments, unlike those in physically inactive 
departments, were more easily able to engage in regular PA because they had a scheduled, 
daily PA routine as part of their work activities (e.g., group running or group marching 
almost every morning). For example, one participant from a physically active department 
(Inter 4) reported, “Because I am in the army, we do a lot of fitness… I am also a personal 
trainer … so it’s natural for me to train and motivate others...”. In contrast, participants 
from physically inactive departments did not have PA as part of the daily routine at work. 
These findings emphasise how PA at work could play a key role in enabling employees 
to be physically active. Therefore, creating opportunities for PA during work hours could 
be effective in enabling physically inactive employees to do PA. 
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Having social support such as a partner, friend or colleagues to be active with 
Another potential control belief was to have support from a partner or other people (e.g., 
family and friends) to motivate them and with whom to be active. Most participants who 
said that they needed this support were from physically inactive departments. For 
example, one participant (Inter 13) reported, “If ... you do the activity together, like with 
... husband, or with children…, it would be fun. If you are alone … oh no…, I don’t think 
that I can.”  This finding suggests that friend and family support, as well as partner 
support, is essential to influencing PA among employees. Thus, having someone to be 
active with and to encourage PA participation may be a crucial control belief of Brunei 
employees. 
Having family or relatives nearby offers opportunities to do PA together  
Another frequently reported control belief was having extended family members living 
nearby. This belief was reported by participants from physically inactive departments. 
According to these participants, their extended family members would invite them to join 
in walks, jogs, or other group-based activities. For example, one participant stated, “Our 
next door neighbours are mainly my cousins and relatives.... they usually jog around ..., 
they play football. Sometimes, we get together ... play basketball…… Usually we do this 
kind of activity during weekends [non-working days] ... like Friday or Sunday.”  (Inter 
19, participant from a physically inactive department). This encouragement from nearby 
family members facilitated PA participation, but the PA is not regular enough to meet PA 
guidelines.  
Having access to a personal trainer 
Having access to a personal trainer was another identified control belief. All participants 
who wished to have this type of support were from physically inactive departments. These 
participants reported that having their own personal trainer, which they could not afford, 
would encourage them to do regular PA, as it would allow them to do it in their own time 
and at a convenient location, such as at home. For example, one participant (Inter 22) 
reported that, “If I have a personal trainer... maybe I can always do it.  At the moment…I 
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cannot afford to hire one.” Thus, having access to a personal trainer may increase 
motivation to be physically active, and ultimately, increase participation in PA among 
employees in physically inactive departments. 
Having support from a maid at home  
Participants from physically inactive departments, especially women, reported that 
having a house maid or someone else in the household to help take care of the house 
would facilitate them being physically active. A few female participants from physically 
inactive departments stated that spending a day working in an office and then going home 
to do house chores was tiring. They believed that having a live-in house maid who would 
be employed to do the cleaning, cooking, washing, ironing and babysitting would be a 
facilitator for them. Otherwise, they said it was difficult to find time to do PA. It was 
understood that most female participants who could not afford to hire a house maid were 
getting daytime help with house chores and babysitting from their mothers, their mothers-
in-law, or a trusted extended family member. Once these women got home from work, 
they took over work in the home. This is evident in statements from two female 
participants,  
“…to have a maid is such a blessing... absolutely helpful…; if only I had a maid 
who can look after my kids after work … I think I might be able to spend some of 
my time doing physical activity.”  (Inter 19, participant from a physically inactive 
department)  
“Though I still have commitments, at least I already have a maid, so I can [do 
physical activity].” (Inter 20, participant from a physically inactive department) 
Theme 3: Personal factors 
Another important theme within the control belief code was personal factors. The most 
frequently reported control beliefs related to personal factors were: participants’ formal 
knowledge about and training in PA, and having access to exercise equipment in the 
home.  
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Have formal knowledge about and training in PA 
A few participants from physically active departments reported that knowing the benefits 
of PA, knowing how to perform PA safely, and knowing about a variety of PA to perform 
were important motivators for regularly participating in PA. They commented that this 
knowledge allowed them to apply what they knew into practice with confidence, and feel 
safe doing so. Therefore, having formal knowledge about and training in PA was 
perceived as an enabling factor that made it easy to participate in PA. For example, one 
participant from a physically active department (Inter 2) reported, “What makes it easy is 
that …I am a trained swimmer. I have attended a few sports medicine courses. That makes 
it much easier … I know about sports…. Every time I have my off-duty time, I will be 
performing archery...athletics, aquatics…dragon boat, swimming...many more. I also 
have joined in a number of clubs [rugby club, fitness and gym clubs].” 
Having one’s own equipment  
Having one’s own equipment was also identified as an enabler for engaging regularly in 
PA by several participants from physically inactive departments. These participants 
reported that having equipment, such as a treadmill, at home would enable them to 
participate in PA routinely. For example, one participant (Inter 12) said that she wanted 
to be physically active and she would, if only she could have a treadmill at home. Having 
a treadmill at home would mean that she would not have to travel to a park to walk/jog 
after work: “Having a treadmill…. at home…. could be easier…so there is no need to go 
outside … easier to do activities, you can simply jog, just at home.” This possible enabler 
was not mentioned by participants from physically active departments. In summary, 
having equipment in the home may serve as an enabler to PA participation for physically 
inactive employees, and therefore it could be an important control belief enabling PA for 
these employees.   
Perceived inhibitors to PA behaviour 
The participants in this study identified factors inhibiting their engagement in PA that 
related to their personal circumstances. These factors, which are control beliefs (see Table 
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3, page 100), included personal factors impacting PA participation, life transitions when 
people marry, lack of a supportive environment, concern about the environment, social 
engagement as a barrier to participating in PA, and economic issues. More participants 
from physically inactive departments reported factors that inhibited their engagement in 
PA than did those from physically active departments. What follows is a detailed 
discussion about the control beliefs that were inhibitors of PA participation for these 
participants. 
Theme 1: Personal factors impacting PA participation 
Work commitments and feeling tired at the end of the day 
 
The main inhibitors were work commitments and pressures at work. Most participants 
who reported these as reasons for not being able to participate in PA were from physically 
inactive departments. According to these participants, the workload sometimes required 
them to take work home, and they had to sacrifice Friday and Sunday (weekends) to meet 
deadlines. They also commented that sometimes they had to stay late at work to attend 
meetings that lasted past the normal 4:30 pm finish time. These comments mainly came 
from participants who were in Division 2 (officer level-middle management). For 
example, one participant from a physically inactive department (Inter 18) reported “…we 
always have these meetings… often drag on, until 6 pm. … sometimes have to work, on 
Friday and Sunday … I still remember, I used to work up to 7 pm…. at that time, I had 
no kids… now that I have children, I have stopped. I stay till 4:30 pm, and continue doing 
my work at home.”   
In addition, most participants from physically inactive departments reported that because 
of the workload, by the time they finished work, they already felt tired and often had to 
face heavy traffic to return home. By the time they reached home, it was already dark. In 
these circumstances, they felt it was not practical for them to consider time for PA. For 
example, one participant from a physically inactive department (Inter 12) stated, “Usually 
after working … driving takes an hour, what’s more… when I get into heavy rain … traffic 
jam; … by the time I get home, it is nearly night time. So, I don’t have the time to do 
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physical activity. My friends often invite me to … it’s just that I can’t join them...  
Furthermore, I live quite far away, in Tutong.”  
Other participants explained that feeling tired left them with no strength to spare for PA, 
and thus after work was usually the time they spent resting and regaining their energy. 
For example, one participant from a physically inactive department (Inter 19) reported, 
“After work … I usually feel tired … because ...mentally exhausted…. it’s the worst thing. 
Physically exhausted is not that bad when compared to when you are mentally exhausted. 
If you are physically exhausted, you can recover, say, you can just drink a 100 plus. But 
if you are mentally exhausted, the answer is that ... you have to get your sleep to recover.” 
Hence, feeling too tired at the end of the day was another important control belief that 
negatively influenced employees’ desire to be physically active. Thus, this could have 
important implications for planning and designing appropriate interventions for 
employees.   
 
Life transitions when people marry: family and household commitments 
Another frequently mentioned control belief of most participants from physically inactive 
departments was the major life transition of getting married and subsequently raising 
children. Married people and those with families had to commit themselves to the family 
and their children and to doing household chores, and they reported that as a result, they 
had less time for PA.  
“Before you marry, you still have that time. It doesn’t matter if it is in the morning, 
afternoon or night. You don’t seem to have any problem. But now, you need to 
balance. So there must be a time for family and for doing sports.” (Inter 17, 
participant from a physically inactive department)  
Only one participant from a physically active department mentioned this life transition to 
be an inhibiting factor. 
The view that non-working days are for relaxing or doing only light activities 
Another control belief that deterred participants from engaging in PA was the belief that 
non-working days (Friday and Sunday) were “free time” that excluded scheduled 
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activities like PA. Most participants preferred to spend these days resting and being with 
their family and children. This belief was mostly expressed by participants from 
physically inactive departments. One of these participants reported, “Usually, Friday and 
Sunday… I normally use those days for outings, doing shopping or to go back home … to 
visit my mum…. or doing other activities, that’s it.”  (Inter 19, participant from a 
physically inactive department). 
Feeling uneasy or ashamed to run within their neighbourhood  
 
Some participants mentioned that they felt uncomfortable, uneasy or ashamed to do PA 
within their neighbourhood. This belief was thus another control belief that inhibited their 
engagement in PA. This was frequently mentioned among female participants in both 
physically active and physically inactive departments. They felt ashamed or embarrassed 
to jog or walk on their own, as they felt uneasy that people around would see them do PA 
and thus, start gossiping, think negatively about them, and wonder why they were jogging 
and walking around the neighbourhood. One participant reported, “Because in that area... 
It’s just that I feel ashamed that people see me jogging.”  (Inter 11, participant from a 
physically inactive department). This shame appeared to inhibit their PA participation.  
To avoid others talking about them, some preferred to do PA elsewhere, in a more popular 
spot where they could see many others were also doing PA, and thus where they did not 
feel uneasy or ashamed. Some female participants expressed the belief that they did not 
like to jog on the streets within their neighbourhood because they felt uneasy, and 
sometimes they felt uncomfortable because many car drivers would honk or shout at 
them.  
 
Minor and major health problems that interfere with PA 
 
Having a minor health problem, such as developing a fever, or having a major health 
problem, such as diabetic mellitus, high blood pressure or a heart problem, were also 
control beliefs that inhibited the ability of participants to participate in PA regularly. 
Some who have had health problems expressed their concern or fear of repeating an 
unpleasant experience that previously occurred while doing PA. For example, one 
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participant who had a heart problem reported that he was afraid of experiencing heart 
palpitations. He suffers from his ominous imagining that it might happen again. Thus, as 
a result he fears participating in PA.  
 
Increasing age 
 
In general, increasing age-related aches and pain deterred some participants from 
physically active and physically inactive departments from doing PA. For example, two 
participants reported:  
“…since my age is increasing, my routine jogging has to be reduced, but I still 
maintain playing badminton.”  (Inter 7, participant from a physically active 
department) 
“…with our age… in our 40s, I think..., doing housework stuff is just enough to 
keep myself busy…make me sweat…  I would consider these activities as 
comparable to vigorous activities…” (Inter 13, participant from a physically 
active department) 
Theme 2: Lack of a supportive environment 
Lacking social support  
Lacking social support, including loss of an exercise buddy, was also frequently 
mentioned by participants from physically inactive departments as inhibiting their PA 
participation, and therefore was identified as an important control belief. No one from a 
physically active department reported that this factor was an inhibitor of their PA 
participation.   
Theme 3: Concerns about the environment 
In the previous section, individual factors that inhibited PA participation were identified. 
Other inhibiting factors related to environmental concerns. These concerns included lack 
of access to footpaths within their neighbourhood and sports and recreational facilities 
close to where they live and work, and the presence of wild dogs. Other concerns included 
inclement weather.  
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Lack of access to footpaths 
More participants from physically inactive departments than from physically active 
departments mentioned that there were no proper footpaths in their neighbourhoods on 
which they could walk or jog. Thus, if they wished to walk or jog, they had to use the 
side of the road instead, often a busy road. Most who commented about this barrier said 
that walking or jogging was therefore unsafe. One participant reported, “… The thing is 
the space for jogging near the road is not that spacious. At some points, we are also 
afraid that a car could hit us.” (Inter 22, participant from a physically inactive 
department). This finding suggests that a lack of footpaths can influence employee’s 
engagement in PA in their neighbourhood.   
 
Lack of access to sports and recreational facilities close to where they live and work 
A number of participants from physically inactive departments also indicated that there 
was limited time allocated for PA in the work day for office workers, and that there was 
a lack of sport and recreational facilities near their homes and places of work. They 
believed that this made it difficult for them to do PA. For example, a participant from a 
physically inactive department (Inter 18) reported, “Currently we have only one time 
allocated for PA, which is every Saturday…........if possible, [the workplace] needs to 
provide facilities for sport too....”   
Most participants from physically inactive departments also said that they did not have 
conveniently located fitness facilities close to where they live and work, and that it took 
time to travel to participate in PA at the available sport facilities. Therefore, this was a 
frequently-reported inhibiting control belief for their participation in PA. For instance, 
participants Inter 12 and Inter 22 reported respectively, “there are none [sport facilities 
for zumba] available in Tutong [area where she lives] … this is only available in Kiulap 
[a place further from her home].” and “there is a sport club located in Mentiri [sport 
club open for employees working with government] …but it is too far…I don’t think I am 
able to always go there.   If it’s near … yes... I probably would be able”. 
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There were also concerns expressed by a few participants about the lack of sufficient 
parking at currently available sport and recreational facilities/venues, and this was a 
control belief that inhibited them from becoming more physically active. Some 
participants reported, “If possible …it should have been made easy… let say at Tasek 
Lama. Actually I like to go there and do walking. But the main problem there is that there 
are not enough parking spaces.” (Inter 21, participant from a physically inactive 
department). This indicates that the control beliefs of inaccessibility to sport and 
recreational facilities close to where they live and work may have inhibited them from 
being physically active. Therefore, it is very important to address these issues as they 
indicate the need to create initiatives for promoting PA by increasing the availability and 
accessibility of facilities and getting them to be physically active outdoors.  
Presence of wild dogs  
Another commonly-reported safety issue was the presence of many loose wild dogs 
within their neighbourhoods. This negative control belief made them feel unsafe and 
afraid to jog within their neighbourhood, and thus deterred them from participating in PA. 
More participants from physically inactive departments expressed this concern than those 
from physically active departments. However, a participant from a physically active 
department reported: “… there is this small street…. you can see many dogs around. 
There was one time…, there were these dogs. I was doing my running early in the morning 
at Tanah Jambu ...., the problem was, when there were many of them [dogs]. So they even 
chased me.” (Inter 8, participant from a physically active department). There may not be 
an easy solution to the problem of wild dogs, but this finding may prove important in 
developing appropriate PA programs or interventions for employees. 
Inclement weather  
Rainy weather was mentioned as an inhibiting factor by participants from physically 
active and physically inactive departments. They reported that rain, most notably during 
the rainy season, prevented them from doing PA during leisure-time, particularly on 
weekends. During the rainy season, they commented that they could not do any PA 
because of the weather. As one participant explained, “…. It depends on the weather. If 
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the weather is good, we play.” (Inter 19, participant from a physically inactive 
department). This indicates that the control belief of inclement weather was an inhibitor 
to PA. 
Theme 4: Social engagements  
 
Another important theme which these participants believed inhibited them from regularly 
participating in PA concerned social engagements.  
 
Social functions 
A social issue factor that seemed to inhibit regular PA was related to social functions. 
Social functions, such as wedding ceremonies or other important gatherings of close 
relatives and friends, are often held during weekends, and participants reported that they 
felt obligated to attend them. These functions, according to participants, often took time 
away from doing PA. Therefore, this belief was a negative control belief that will need to 
be taken into account when planning interventions to increase PA among employees, as 
it appears that weekends are not the best option for organising PA programming. 
Theme 5: Economic issues 
A theme concerning economic resources was also identified as inhibiting participation in 
PA. Participants reported that regularly doing PA can be too expensive in terms of (1) 
paying for memberships and fees for fitness centres or attending fitness classes; (2) the 
cost of petrol for the car to get to PA facilities; and (3) equipment costs, including sports 
shoes. For example, one participant from a physically inactive department (Inter 14) said, 
“I have no budget…Yes, indeed, having a pair of new shoes can lift my spirits. Nowadays, 
even sport shoes for jogging are quite expensive.”,  while another participant from a 
physically inactive department (Inter 22) commented “I want to jog but I have to drive 
myself there by car…this means I have to commute to and from…., spend some more 
money to buy fuel for my car., which I could not afford, and on top of that, if I get into 
joining an aerobics class, …I have to pay its monthly fee …; to be honest, it’s because of 
that…: it’s concerning the budget that I am not able to.” Thus, this finding indicates that 
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it is important to consider the perceived costs of participating in PA in planning 
interventions for employees.  
Other inhibitors identified by only one or two participants were: (1) having other 
commitments; (2) the poor maintenance of equipment at sport facilities and overall 
dirtiness of these facilities; (3) being too overweight themselves; (4) having not enough 
players or members to play a specific sports they liked; (5) menstruating or being 
pregnant; (6) feeling lazy; (7) being concerned about air pollution; (8) the presence of bad 
odours from waste drainage and garbage near streets; (9) no interest in the PA programs 
on offer at their workplace; and (10) feeling uncomfortable about joining a fitness centre 
that does not have female-only exercise classes. Most of these inhibitors were mentioned 
by participants from physically inactive departments. Very few were mentioned by 
participants from physically active departments.  
Participants’ efficacy beliefs about regular physical activity 
 Having strong self-efficacy beliefs about PA 
There was a difference between participants from physically active departments and those 
from physically inactive departments in terms of self-efficacy beliefs. It was notable that 
all except two participants from physically active departments showed strong self-
efficacy in being able to engage regularly in moderate to vigorous PA. These two 
participants believed that they were not able to engage in vigorous PA because of their 
increasing age (a control belief). Increasing age, according to them, made it difficult to 
engage in vigorous PA, as discussed earlier in the section about control beliefs. With this 
negative belief, they had low self-efficacy to engage in frequent vigorous types of PA, 
but they were confident in their ability to continue doing moderate PA. To most 
participants from physically active departments, engaging in PA was a habitual daily 
routine as they had done it for a long period of time. However, quite a number of 
participants from physically inactive departments also commented that they were highly 
confident that they could carry out PA five times a week, for at least 30 minutes. But 
paradoxically, much of this confidence related to future engagement in PA as they were 
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not physically active at the time of these interviews. It was their intention to carry out PA 
at a later date.   
While a number of participants from physically inactive departments said that they were 
confident about being physically active in the future, some others explained that they 
were unsure about whether they could do so regularly in the future. Those who were 
unsure spoke about specific inhibiting control beliefs: time constraints, lack of facilities 
closer to where they lived, and having no active partners to be physically active with. 
These factors, therefore, appear to be important influencers on future participation in 
physical activity.  
Some participants from physically inactive departments indicated clearly that they did 
not have strong enough self-efficacy to perform regular PA. They explained that even 
though they had the intention, the inhibitors of PA participation (negative control beliefs) 
kept them from being physically active. One participant indicated that although at the 
moment there were many control beliefs inhibiting him from doing PA, he might be 
motivated to do PA if a program were to provide incentives such as prizes.   
Participants were asked what would help them to overcome these factors that inhibited 
them from engaging in regular moderate to vigorous PA. The majority of the participants 
from physically inactive departments said that the addition of the facilitating factors 
discussed earlier (e.g., exercise buddy, time for PA at work, reasonably priced fitness 
classes or centres) would help them to be physically active. A few participants from one 
of the physically inactive departments, who were educated and had a high salary range, 
suggested that a person in a high level position in the Brunei Government, such as one 
that involved policy making, should commit to taking action to promote PA and to 
providing opportunities for PA. They also suggested that if it were possible to have easy 
access to facilities such as sports or fitness centres or recreational parks located close to 
where they live and work, and if it had good maintenance of equipment and enough 
parking for patrons to park their cars within walking distance, this would enable them to 
participate more in PA. In particular, one participant from a physically inactive 
department mentioned the need for the government public service department sport centre 
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to be vigilant in keeping their equipment up to date with good maintenance for their 
members if PA is to be attained, increased and promoted among their employees. These 
participants further commented that memberships should be extended not only to specific 
government public service employees, but also to other employees.   
Overall, it appeared that there were many control beliefs that participants from physically 
inactive departments held that negatively affected their self-efficacy towards engaging 
more in PA behaviour. Their low self-efficacy in turn negatively affected their intentions 
to be more physically active. Therefore, there is a need to consider these control beliefs 
in order to create effective interventions for increasing PA among Brunei public service 
employees. 
4.1.3 BELIEFS ABOUT SEDENTARY BEHAVIOUR (SITTING) 
In the previous section (4.1.2. pg. 98 to pg. 136), the researcher examined participants’ 
salient beliefs about engaging in regular moderate to vigorous PA for at least 30 minutes, 
five times a week. The following section discusses the details about their salient beliefs 
about decreasing their sedentary behaviour.  
Participants’ affective beliefs about sedentary behaviour (sitting) 
In order to elicit affective beliefs about being less sedentary, participants were asked 
about their feelings towards the idea of sitting less at work, at home, in getting to and 
from places (transportation), and during their leisure time. When asked, most participants 
appeared puzzled by such questions. Most commented that the questions were “odd and 
funny”. This is because most of the time they were sitting and they did not understand 
why they should not do so. 
Participants’ negative affective beliefs towards the idea of sitting less at work, at 
home, in getting to and from places (transportation), and during their leisure time 
Theme: Could not understand why sitting less is a good idea 
Under this theme, most participants had a negative affective belief in that they could not 
understand how sitting less would be a good idea, because they felt that sitting is 
necessary most of the time. Furthermore, they reported that sitting was an inevitable part 
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of their lives. Most of the time at work, at home, and during travel to and from places, 
they reported that they had to sit. Also, during most of their leisure-time, they sit. The 
reason given for not being able to sit less was that reducing sitting time is impossible, 
unreasonable and hard to do at work, at home, during travel, and during leisure time. 
Reduced sitting is hard to do at work, at home, during travel, and during leisure time 
The majority of participants reported that reducing sitting at work, at home, during travel, 
and during leisure time is difficult and unreasonable. For example, most participants 
expressed their concern that it would be difficult for them to not sit when they were doing 
work that required them to sit in front of the computer. Thus, they could not perceive that 
reducing sitting was reasonable. A participant (Inter 12) from a physically inactive 
department said, “…to reduce sitting, that’s hard to do. Say if you have more typing to 
do, so …I have to sit, I cannot stand…can I?” Similarly, when they were at home, the 
majority of participants from physically active departments and physically inactive 
departments reported that they were mostly sitting. Most participants from physically 
inactive departments reported that after they get home from work, they want to sit and 
relax at home. A few reported that because they had to bring their work home with them, 
they had to spend time at home sitting in front of their computer. For these reasons, they 
had to sit. As for participants from physically active departments, similarly, they reported 
that when they were not doing PA, they too sat, reclined or lay down on their couch or 
bed at home. Participants in both groups described that when they were at home, they sat 
whenever they felt like it (e.g. sitting on their sofa or simply lying down enjoying a 
television show) and they stood only when there were things to do at home (e.g., doing 
household chores). Thus, to them it seemed difficult not to sit at home. For example, one 
participant from a physically active department reported that “...the thing is, how can you 
not sit at home if you feel like sitting? (She laughed).” (Inter 1).  
Most participants asked how they could do more standing if they needed to sit when at 
work, at home, during travel, and during leisure time. For example, they reported that 
most of the time they were greatly dependent upon their own cars for transportation as 
they did not have good access to public transportation. They could not do any physical 
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movement as they were driving or sitting in the car. Thus, as result of this, they reported 
that it would be impossible to reduce sitting while they were travelling by car. For 
example, one participant (Inter 14) from a physically inactive department said, “I don’t 
think it is possible to reduce sitting when travelling…. because most of the time… I use a 
car to go anywhere I go… so we have to sit in the car…. So I don’t agree with the 
idea…it’s not possible.” Similarly, during leisure, participants reported that sitting is a 
necessity for relaxing, and it is impossible for them to sit less. Participants from both 
physically active and physically inactive departments commented that they sit if they feel 
like it during leisure time and when watching television or movies. For example, one 
participant from a physically inactive department (Inter 14) reported, “I don’t think it’s a 
good idea to reduce sitting, especially if it’s your leisure time. That’s the only time … to 
rest. So in this…we can sit and stand whenever we feel like it. So it’s not possible to sit 
less… we have to sit down.”  (Inter 14). Therefore, most participants from physically 
active and physically inactive departments reported that most of their daily activities 
during waking hours required them to sit, recline, or lie down, and that for them, this was 
a normal thing to do. Thus, it can be concluded that the majority of participants were not 
aware of the reasons for sitting less. Rather, they found the idea of sitting less to be 
unreasonable. In summary, most had a negative affective attitude towards sitting less. 
Thus, a lack of awareness about the dangers of sitting for long periods of time may act as 
an inhibitor to sitting less. To encourage these participants to change their sedentary 
behaviour, there is a need to make them aware of the need to decrease sedentary 
behaviour. Thus, it is critically important to increase awareness about the dangers of 
prolonged sedentary behaviour. Doing so could lead to a positive affective attitude 
towards decreasing sedentary behaviour. 
Participants’ instrumental beliefs about decreasing sedentary behaviour (sitting 
less) 
To elicit positive and negative instrumental beliefs about sitting time, participants were 
asked about what they saw as the benefits that might result if they spent less time sitting 
at work, at home, getting to and from places, and during their leisure time and what they 
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saw as the negative effects that might result if they sat less at work, at home, getting to 
and from places and during their leisure time. 
Theme:  Could not see the benefits of sitting less at work, at home, during leisure 
and during travel 
Most participants expressed that they could not see any benefits of doing less sitting. 
Rather, they appeared to have negative instrumental beliefs. Standing up would interfere 
with their sitting-related activities. Thus, sitting for them was unavoidable.  
Standing up only to reduce discomfort  
The only reason that most participants from physically active and physically inactive 
departments gave for standing up from sitting at work, at home, during leisure and during 
travel was for stretching to relieve sore legs, tightness or tension, reduce stress and 
improve blood circulation as a result of sitting for too long. Therefore, standing up was 
seen as necessary to relieve discomfort from sitting. For example, one participant (Inter 
10) from a physically inactive department commented, “At work, like ... if you stand up 
once in a while, rather than sitting for too long, at least it can help to release muscle 
tension…” One participant (Inter 12) from a physically inactive department reported, “At 
work … its benefit? Well … I don’t think there is any. Because, for me, I only stand if I 
want to like …do filing, do photocopying, send letters, that’s it ... I walk here and there 
for a while ... so that’s what I normally do.” Another benefit of sitting less than they 
reported was that if they sat less at home they could keep themselves busy doing 
household chores. For example, one participant reported, “At home ... it’s like if you spend 
less time sitting you can at least spend your time doing household chores, so the benefits 
are that at least your house is clean and tidy.” Therefore, standing up was seen as 
necessary to carry out important daily activities and to relieve physical discomfort. 
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Participants’ instrumental beliefs about the effects of sedentary behaviour (sitting) 
Theme: Could not see the negative effects of sitting less at work, at home, during 
leisure and during travel 
As for participants’ instrumental beliefs, when they were asked about the negative effects 
of sitting less, the majority of participants again could see no negative effects of doing 
less sitting at work, at home, during travel and during leisure. Nevertheless, a number of 
participants reported that sitting less would mean standing more. If they were to stand up 
more, such as taking breaks to stand from sitting at work, or at home doing house chores, 
or walk more as mean of travelling every day, or walking during leisure, they believed 
they would get tired and experience sore feet and calves. One participant commented:  
“For me…what I know…if one sits less…I don’t think there is a negative 
effect…except you feel a little bit tired...standing for too long.” (Inter 5, 
participant from a physically active department).  
Another participant commented, “Well… if you stand for too long…the negative effect 
would be…you would feel sore in your calf.” (Inter 9, participant from a physically active 
department). Thus, sitting less could cause them to feel uncomfortable. In particular, they 
highlighted that if they were to stand more at work, they would not be able to focus and 
do their work comfortably, and as result, they might not finish their work on time. One 
participant said: 
 “If at work … if you sit less and you do lots of standing or walking around… that 
means your work would be interrupted…you can’t finish your work accordingly. 
It doesn’t matter if you sit for 2 to 3 hours…because you are doing your work ... 
that’s not a problem.” (Inter 10, participant from a physically active department) 
Overall, the majority of participants could not see any negative effects on health of sitting 
less, other than that of possible soreness, feeling uncomfortable and interruption of work.  
In summary, participants could not see the benefits of sitting less, and they could not see 
the negative effects of sedentary behaviour on their health, distinct from the lack of PA. 
This may indicate that these participants lacked knowledge about the effects of prolonged 
sedentary behaviour. Thus, it is important to provide health promotion messages targeting 
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these participants’ sedentary behaviour. The health promotion messages should 
emphasise the benefits of reducing sitting and the negative consequences of sedentary 
behaviour on health. This could lead to increased awareness about sedentary behaviour 
and interest in reducing this behaviour. 
Participants’ subjective and descriptive beliefs about sedentary behaviour (sitting) 
Almost all participants reported that there was nobody who supported them or 
discouraged them from sitting less at work, at home, getting to and from places, and 
during leisure time. To most of these participants, sitting more or sitting less was mostly 
dependent on their work, and it was something that they did depending on their 
preference. Participants from physically active departments appeared to have less sitting 
time compared with those from physically inactive departments, as their work mostly 
required them to do a high level of PA daily and they tended to also be physically active 
during their leisure time as they enjoyed being physically active, unlike participants from 
physically inactive departments. The same responses were given in relation to their 
descriptive beliefs. Nobody that they knew was trying to sit less during the day; but a few 
participants reported that their mothers were always trying to sit infrequently because 
they needed to do household chores.  
In summary, the findings indicated that participants had strong negative subjective norms 
as well as strong negative descriptive norms beliefs about sitting less. This finding would 
have implications for developing interventions for promoting sitting less among 
employees. 
Participants’ perceived control beliefs about sedentary behaviour (sitting) 
Perceived enablers to sitting less at work 
The majority of physically active and physically inactive participants reported that a 
control belief related to their work had mostly made it easier to stand up and move. 
Participants from physically active departments who had an active occupation reported 
that being physically active at work, such as performing many forms of PA as part of 
their daily work routine, had mostly helped them to stand and move about, and thus they 
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reported that they usually sat less at work. However, even though they were physically 
active at work, they occasionally had to sit to do desk work. For example, one participant 
from a physically active department (Inter 9) reported, “Like if I am in the office... for 
sure I have to sit down at my desk and do all my paper work. But once I have done that, 
then I will get up and do other activities that I need to do outside the office.” Physically 
inactive participants reported that a control belief related to their work that made it easier 
for them to stand and move was their need to take a break from sitting too long, which 
provided them with the opportunity to stand up and move around. For example, they 
reported that they would stand to take a quick break to release their muscle tension by 
walking around and have a quick chat with their neighbouring colleagues, or they would 
take a short walk to get things done such as fetching files, doing photocopying or faxing 
documents, taking things to other departments, going to a washroom, getting themselves 
a cup of tea/coffee from another room, or being invited by friends to have a coffee. For 
example, one participant from a physically inactive department (Inter 13) commented, 
“For me, at work, what makes it easier to stand is the time I have to make a record of 
something, and at the same time I put all the files away and arrange them in the cabinet. 
In doing this, I stand for quite a while. Other than that, most of the time, I sit.” 
When they were at home, the majority of participants from both physically active and 
physically inactive departments revealed that being physically active in terms of just 
doing daily household chores was the enabler to sitting less. For example, they reported 
that what kept them standing and moving around at home was when they cooked, washed 
up, mopped the floors, or ironed. These were mostly reported as enablers among female 
participants. Some men also reported that occasionally helping their wives to do 
household chores and performing outdoor activities such as mowing or cutting the grass, 
washing their cars, or cleaning their front or back yards were their enablers for sitting less 
at home. Thus, doing household chores and performing outdoor activities were these 
participants’ enablers to sitting less when they were at home. For example, one participant 
from a physically inactive department (Inter 11) commented, “If I am at home, I do house 
chores, like washing clothes. That makes it easy to sit less.”   
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As for travelling to and from places, most participants felt that one of the potential control 
beliefs that would enable them to sit less during travelling was to have good access to 
public transportation. This they believed would allow them to stand up and move more. 
Thus, this was one important potential enabler that needs to be taken into account to 
increase engagement in more standing and moving when travelling. For example, one 
participant from a physically active department (Inter 3) commented, “... the only time I 
walk is during the time when I do my exercise...or like walking from home. But if you are 
to walk, to go to work or elsewhere, I don’t think you can here [in Brunei] ... it’s quite 
far. If like in other countries say in Malaysia, from what I can see, there are a lot of 
people walking [instead of using cars]. This is because they have access to the MRT 
(Mass Rapid Transport train system). If only we had it here…it could make it easier for 
us to walk more and thus sit less”. During leisure time, more participants from physically 
active departments than those from physically inactive departments felt that they did not 
usually spend their time sitting too much at home, as most of the time during their leisure, 
they often participated in PA. This would be a strong enabler that allowed them to move 
about and thus reduce their sitting time. Otherwise, a few participants reported that 
spending time with their family, having a picnic, watching a movie or shopping at the 
mall, and buying groceries helped them to sit less during leisure. For example, one 
participant from a physically inactive department (Inter 12) reported, “...during leisure… 
what helps ... is that I like to... go out and do some outdoor activities like ..., go shopping 
…or go for a brisk walk.”   
However, most participants said that most of the time, if they were not moving out and 
about during their leisure time, they preferred to spend time resting at home.  
Perceived inhibitors to sitting less  
Concerning these participants’ control beliefs of factors inhibiting them from sitting less, 
most participants from physically active departments had no issue with sitting less, as 
most of the time during their waking hours, they perceived that they were performing a 
high level of PA, and thus they reported spending less time sitting than did the other 
participants. More participants from the physically inactive departments reported that 
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they were required to sit a lot during their waking hours. Overall, the majority of 
participants reported that sitting was a normal thing to do at work, at home, during travel 
and during leisure, and when this question was posed, most appeared puzzled, in that they 
could not see that prolonged sitting was a matter of concern. This finding indicated that 
sitting is an established norm among employees and therefore this norm is an inhibitor to 
changing this behaviour. 
Participants’ self-efficacy beliefs about decreasing sedentary behaviour (sitting) 
Did not feel confident about sitting less at work, at home, during travelling and during 
leisure 
The majority of the participants were not confident that they would be able to reduce the 
time spend sitting at work, at home, during travel and during their leisure time. They 
commented that almost everything they do in their daily activities requires them to sit. 
Most of them were wondering why they should need to reduce their sitting time when 
everything requires sitting.   
Furthermore, they commented that whenever they felt tired after work or after returning 
from doing PA or from the gym for those who were active in PA, the only thing that they 
would want to do is to sit. This, to them is a normal thing to do. Only a small number of 
participants revealed that they were capable of reducing their sitting time at work, at 
home, or during leisure but definitely not during travel. These participants said that what 
would help them to reduce their sitting time was to more often do tasks that require 
standing, but the majority commented that they already stood when they felt that they 
needed to have a break from sitting. In short, participants were not confident that they 
could decrease their sitting time.   
Summary 
In summary, the researcher identified several common themes and subthemes for each 
IBM belief. In short, there were a number of attitude, perceived norm and personal agency 
beliefs identified as facilitating or inhibiting participants to engage in PA. For attitude 
beliefs towards PA, most participants had strong positive affective and instrumental 
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attitude beliefs. Only a few had negative affective or instrumental attitudinal beliefs 
towards PA. Most participants also had positive subjective norms. Interestingly, the 
subjective norms of those participants from physically active departments were found to 
be more positive in that their referents were not just approving of their participating in 
PA regularly, but were also physically active themselves when compared to referents of 
participants from physically inactive departments, who were mostly not physically active 
themselves. Similarly, this study found that participants from physically active 
departments had positive descriptive norms in that they commonly reported that they saw 
many individuals being regularly physically active in their workplace and within their 
housing area or neighbourhood when compared to participants from physically inactive 
departments. Regarding perceived control beliefs, participants from physically inactive 
departments tended to have a greater range of negative control beliefs about engaging in 
PA than participants from physically active departments. In relation to the negative 
control beliefs that they identified, these participants identified a number of suggestions 
that they felt would facilitate them being more physically active. Concerning these 
participants’ self-efficacy beliefs, the majority of participants from physically active 
departments had higher self-efficacy towards engaging in PA when compared with 
participants from physically inactive departments. Participants from physically inactive 
departments had very low self-efficacy because they had many negative control beliefs 
about engaging in PA.  
In addition, the majority of participants said that reducing sitting was an odd idea. Most 
said that almost everything they do at work, at home, during travel and during leisure 
involved sitting. Thus, they had a poor attitude (negative affective beliefs and few positive 
instrumental beliefs) towards reducing sitting time, perceived no or few norms supporting 
sitting less (subjective and descriptive norms), perceived that there were more barriers 
than enablers to sitting less (perceived low behavioural control), and had little confidence 
(low self-efficacy) towards their ability to reduce sitting time. 
These beliefs were next presented at focus group meetings conducted for Study 2, in order 
to confirm whether these are the most important salient beliefs and to capture additional 
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beliefs missed during the initial individual interviews. The findings from the focus group 
meeting are discussed in the next section of this thesis.  
4.2 RESULTS FROM FOCUS GROUP INTERVIEWS 
4.2.1 FOCUS GROUP CHARACTERISTICS  
Four focus group meetings were conducted with one focus group per department. 
Participants were recruited from the same four departments from which individual 
interview participants were recruited during this study’s Stage 1 data collection.  
Each focus group had five to 10 people. The first focus group was with a physically active 
department followed by two focus groups with physically inactive department, and then 
the final focus group was with a physically active department. This alternating between 
physically active and inactive groups ensured that issues arising the first physically active 
group were checked by the next two physically inactive groups before then confirming 
the findings in the last physically active group. The first group session was the Police 
Training Centre (physically active department) with eight participants of whom two were 
female. The second session (physically inactive department) was from the Department of 
Agriculture and Agri-food with 10 participants of whom three were female. The third 
session was from the Institute of Public Service (physically inactive department). In this 
focus group, there were 10 participants with five females. The fourth session was from 
the Performance Optimisation Centre (physically active department). There were five 
participants in this group with one female. The focus group meetings ran for an hour and 
a half to nearly two hours. 
4.2.2 PARTICIPANTS’ CHARACTERISTICS 
A total of 33 participants attended the focus group meetings. Of these participants, 13 
were from physically active departments: five of these were participants in the individual 
interviews and eight were new participants. In focus groups held in physically inactive 
departments, there were 20 participants: 11 participants were individual interview 
participants and the rest were new participants. They were all Bruneian, Malay race, and 
all worked and lived in Brunei-Muara district. Table 5 presents the characteristics of 
participants in the focus group meeting sample. 
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TABLE 5: CHARACTERISTICS OF PARTICIPANTS IN THE FOCUS GROUPS MEETING SAMPLE 
 
Characteristics Physically active departments 
Physically inactive 
departments 
n: 33 n n n N 
Sex 
          Male 
          Female 
4 
1 
6 
2 
7 
4 
5 
4 
Age (years) 
          20–30 
          31–45 
          46–60 
0 
4 
1 
0 
7 
1 
7 
4 
0 
4 
4 
1 
Education 
          Secondary school 
          High school 
          Diploma 
          Higher degree 
3 
2 
0 
0 
4 
2 
0 
2 
1 
4 
2 
4 
0 
2 
0 
7 
Salary division 
          Division 2 
          Division 3 
          Division 4 
          Division 5 
0 
0 
4 
1 
2 
0 
4 
2 
2 
2 
4 
3 
7 
0 
1 
1 
Salary received per month (Bruneian dollars) 
          <$1000 
          $1000 – $1500 
          $1501 – $2000 
          $2001 – $2500 
          $2501 – $3000 
          $3001 – $3500 
          $4001 – $4500 
1 
3 
1 
0 
0 
0 
0 
0 
1 
5 
2 
0 
0 
0 
4 
2 
3 
0 
0 
2 
0 
2 
0 
1 
0 
2 
2 
2 
Residential location 
          Brunei-Muara 
          Tutong 
5 
0 
8 
0 
11 
0 
9 
0 
Years of living in the current residential area 
          < 5 years 
          6–15 years 
          16 years and above 
          Missing data 
1 
4 
0 
0 
5 
0 
2 
1 
2 
3 
6 
0 
1 
4 
4 
0 
Marital status 
          Single / Divorce 
          Married 
1 
4 
2 
6 
6 
5 
3 
6 
Type of family living in the house 
          Living on his/her own 
          Nuclear family 
          Extended family 
1 
3 
1 
0 
5 
3 
0 
6 
5 
0 
3 
6 
No. of people living in the house 
          Self 
          3–5 people 
          6–8 people 
          9–11 people 
1 
3 
1 
0 
0 
2 
3 
3 
0 
4 
1 
6 
0 
3 
5 
1 
Type of housing 
          Own housing 
          Government housing 
1 
4 
3 
5 
9 
2 
8 
1 
PA level 
          Very active (5 times/week) 
          Active (varying 3–5/week) 
          Active to some extent (1–2/week) 
          Used to be but not now 
          No, not active 
2 
3 
0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
5 
4 
2 
0 
5 
4 
0 
0 
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Most participants were male and were aged between 31 and 45 years. When compared to 
the previous sample for Stage 1, this sample had more participants with tertiary education 
(i.e. had completed a diploma or higher degree). The majority of participants were from 
physically inactive departments.  
Because there were quite a number of participants with tertiary education, there were now 
more participants from Division 2 in this sample (11 participants) when compared to the 
Stage 1 sample (only 2 participants). These participants from Division 2 were officers 
whose primary role was management. Nevertheless, most of the participants in this focus 
group were still from Divisions 4 and 5 (20 participants) and the remaining two were 
from Division 3. In terms of income, more than one-third of the participants had incomes 
between B$600 to B$1500, almost one-third earned between B$1501 and B$2500, and 
the remaining participants earned between B$2501 and B$4500. 
More than two-thirds of the participants had lived in their current residential area for more 
than 6 years, and almost two-thirds lived with more than six people in the house. Most 
owned their own home and most were married. More than half of the participants lived 
in a nuclear family with or without a partner and with children, and nearly half lived as 
extended families. Only one participant lived alone.  
For PA level, more than half of the participants described themselves as very physically 
active to physically active. Less than one-third reported being “physically active to some 
extent” and the remaining participants reported that they “used to be physically active but 
are not now” or that they were “not physically active”. 
4.2.3 CONFIRMATION OF FINDINGS FOR PHYSICAL ACTIVITY FROM INDIVIDUAL 
INTERVIEWS 
Presenting initial findings from Stage 1 study – interviews 
Most of the focus group members generally agreed that the control beliefs that this 
researcher had captured and presented were their most important salient beliefs.   
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Role of the built environment 
Participants were presented with control beliefs impacting PA that were most frequently 
mentioned in Study 1. These control beliefs were ranked from the most to least 
mentioned. Participants in one of the two physically inactive groups (from the Institute 
of Public Service) argued that they did not agree that control beliefs related to the built 
environment should be listed at the bottom of the list. This group argued that these control 
beliefs play a much bigger role in PA behaviour than suggested by the list. Specifically, 
these participants agreed that a lack of sports and recreational facilities close to home and 
a lack of sufficient parking at PA venues inhibited PA participation. Conversely, the 
presence of these facilities enabled participants to engage in PA behaviour. This suggests 
that the built environment could play a bigger role as a control belief in facilitating or 
inhibiting physical activity among these Bruneian employees than was evident from the 
Study 1 findings.   
Exploring more views on control beliefs  
The researcher sought clarification on a number of issues that were discussed in brief in 
the Stage 1 individual interviews as well as seeking input about any other control beliefs 
that may influence PA behaviour. In response to this prompting, several other beliefs 
were raised that stimulated discussion among the focus group participants.  
Economic factors – the role of the yearly government bonus 
One control belief mentioned was an economic consideration. A number of participants 
from a physically inactive department highlighted their perception of the facilitating role 
of the yearly government bonus that most participants from physically active departments 
received. According to the participants from physically inactive departments, army and 
police personnel had to pass a PA assessment twice each year as well as get a good work 
performance report, to be able to receive the bonus.  
To pass the assessment every 6 months, they believed that employees of those 
departments had to prepare by running or doing other kinds of physical activity during 
their daily work routine. This, according to the participants from physically inactive 
 Chapter 4 – Results | 150 
 
departments, may have encouraged participants from physically active departments to 
stay motivated to be physically active at work and to find time for PA during their leisure 
time. Participants from a physically active department (police training centre) agreed in 
the focus group that followed.  
Opportunities for career development and advancement 
Another control belief that facilitated PA participation was that PA leads to career 
advancement. According to the focus group from the army, passing the PA tests and 
getting the bonus were not the only motivators for being physically active. More 
importantly, they had to pass their PA tests for career advancement. The more years that 
they passed the tests, the greater their chances of being invited to take part in professional 
development courses abroad or locally. In turn, by attending these courses, they increased 
their opportunity to progress in their careers. Therefore, passing these tests was their 
passport to success in their careers.  
Work as a PA inhibitor 
Other control beliefs that the researcher explored during these focus group sessions 
related to work commitments and the inability of most participants from physically 
inactive departments to do PA after working hours. Time appeared to be a critical control 
belief which enabled or inhibited these participants from engaging in PA behaviour. 
Participants from physically inactive departments in Study 1 reported that they often 
reached home late after work, too late to accommodate PA after work. Thus, it was clear 
that the demands of work, family, and long commutes limited the time available for these 
participants to engage in physical activity during working days. The researcher wanted to 
explore in greater depth the reasons why participants could not perform PA after work, 
and this aspect is addressed next.   
Social context – influence of religion and social norms  
Being a Bruneian and living in Brunei, this researcher was aware that most people who 
live in Brunei are Muslim and Malay. 
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As a consequence, she hypothesised that their prayer schedule could have made it difficult 
for them to go out to engage in PA after work. She knew that their Maghreb prayer time 
usually begins at around 6.30 pm, and Isya prayer time begins around 7.40 pm. 
Consequently, in Brunei, Muslim people may not be encouraged to be outside or to do 
any kind of activity including PA at sunset or during the call time for prayers between 
Maghreb and Isha prayer time.   
With this knowledge, the researcher asked participants about the possible effect of prayer 
after work on evening PA participation. Participants in both physically active and 
physically inactive groups agreed that the timing of the evening prayer inhibited PA. 
Being Muslim themselves, praying five times a day is obligatory as a strong subjective 
normative belief. When they get home late, they reported, their need to wait for the call 
for evening prayers had an impact on what they did at night. Physically inactive 
participants explained that once they got home and did the night prayers, it was then hard 
for them to go out and do PA as they felt tired, wanted to be with family and needed to 
get ready for the next working day. These were control beliefs that resulted from the 
subjective normative beliefs in the society. Furthermore, according to most participants, 
in a Muslim country like Brunei, every Muslim is taught the Islam way of life that 
includes being forbidden from organising, planning or performing any event or activity, 
including planning to do PA, during prayer times. Even non-Muslim people living in 
Brunei, according to one focus group (police group), were expected to conform to these 
strong injunctive and descriptive norms, and thus respected these prayer times. This, 
according to them, was further supported by His Majesty the Sultan and Yang DiPertuan 
of Brunei Darussalam Titah and by Imams across the Sultanate, who regularly reminded 
Muslim people to respect prayer times.   
Although participants in all four groups agreed that this evening prayer time was an 
inhibitor (resulting from the subjective norms in the society), some participants from 
physically active departments (police and army groups) were quite sceptical about prayer 
time being a true barrier. They said that prayer time was an excuse made by non-active 
participants to avoid engaging in PA. They said it was all about motivation. They felt that 
if a person really wanted to be physically active for the sake of health and fitness, they 
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would make sacrifices and make time to do so. They thought that people could still do 
PA after night prayer times if they really made an effort. Furthermore, a few participants 
from the army and police groups commented that even though prayer is in accordance 
with Islamic teaching, Islam itself does not prevent people from being physically active.   
Cultural beliefs about women 
The third issue that was explored in more detail was the control belief commonly reported 
during Study 1 that women felt shy or ashamed to do PA outside in their neighbourhood, 
and this had a negative impact on their participation in PA within their neighbourhood.   
Some participants, mostly male, commented that it is usually expected that Malay 
Bruneian women are shy and reserved. They said this was the way Bruneian women were 
supposed to be raised, and acting this way was in accordance with being a Muslim 
woman. In the police group, participants agreed that it was common practice in Islam for 
every married woman to value her husband, which included getting permission from her 
husband to leave the house, for example, to go to work or engage in PA outside. If a 
woman leaves the house without her husband’s permission, she is defying her husband. 
Participants did not view this arrangement as men overpowering the women. Rather, they 
said that there can still be a negotiation between the husband and wife. 
Furthermore, participants said that, due to the teachings of Islam, most women were 
taught to dress modestly, and not to dress inappropriately in a way that can invite a man’s 
attention. Specifically, women were often expected to wear appropriate attire that did not 
reveal or expose their body, except face and hands. Their dress was expected to be loose 
so that it did not reveal any body part or their figure. Thus, women’s clothing has to be 
suited to being a Muslim woman. In addition, according to women participants from the 
Institute of Public Service (physically inactive department), most sports clothing they 
found in stores was westernised, and they felt uncomfortable and reluctant to wear such 
tight-fitting or revealing sportswear as it would reveal their body shape and thus attract 
unwanted sexual attention. Thus, they reported that they would rather not do PA outside. 
They further commented that since they were not able to participate in PA because of not 
having appropriate outfits, they did not make PA a top health priority as they too had 
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other important things to do at home. As discussed earlier, lack of time was commonly 
identified as the major control belief that many of these working mothers/women 
experienced. Once they got home, they were responsible for doing housework, cooking 
and childcare. Therefore, with no appropriate sportswear available and a lack of time, 
these women, especially from physically inactive departments, found it almost impossible 
to add PA into their daily lives. On the other hand, for women from physically active 
departments, none of these aforementioned issues related to wearing sport, tight-fitting 
clothing and time were mentioned during the focus group meeting.    
Another issue for Muslim women that participants discussed was that most women felt 
they have a responsibility to not leave the home without permission from their husband 
or their Mahram. For women who were single or divorced, it was expected that 
permission to leave home should come from their Mahram. In Islam, Mahram is a 
category of persons including males whom woman cannot marry due to blood 
relationships (e.g. their father, their brother or their uncle).   
Even with permission to go outside and engage in PA, these women were also usually 
encouraged to have someone, preferably their girlfriends from work or close family 
members, accompany them while they performed their PA. 
In addition, many women in physically inactive departments expressed that they found it 
difficult to be physically active. They indicated that they lacked social support for being 
physically active, and the subjective norms did not support women being physically 
active. As a result, they were unmotivated to be physically active. Most were also 
discouraged from participating in PA because they feared for their safety; they had a 
negative belief that most men were eyeing them if they were wearing revealing attire, 
such as a jogging outfit that showed off or exposed their body. Thus most women felt 
uncomfortable receiving unwanted attention, and feared for their safety as a result of their 
sexuality. Another reason they reported was that they did not like doing PA within their 
neighbourhood, because they felt uncomfortable being watched by their neighbours while 
they were doing PA. Furthermore, seeing other women being physically active in the 
neighbourhood made them feel awkward about starting running or jogging around the 
neighbourhood, and that if they did, they feared that people would start making negative 
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comments or negatively judge them, and this, they commented, can be excruciatingly 
painful for them to hear. These beliefs, they said, inhibited most women from doing PA 
outside. Instead, it made them prefer staying at home doing housework and other things 
they perceived to be much more beneficial in their own homes after work or during their 
leisure time. 
Government policies to encourage people to be more physically active 
The last issue was to clarify what government policies could be enacted to facilitate 
government employees being more physically active. Participants in all groups except the 
army group responded that there were not any existing policies to support them. 
Participants from the army group reported that there was a policy that required them to 
park their cars at an allocated parking lot that was a 10- to 15-minute walk to their 
workplace. They said that this was done to give army personnel and other civilians the 
opportunity to develop healthy behaviour.   
Participants were also asked if there were any others programs that could help them to be 
more active. One idea that emerged from a physically inactive department was for the 
government to impose a PA assessment as part of their yearly work appraisal, and that 
this would be required to receive their bonus. Such a policy, they said, would encourage 
personnel in physically inactive departments to become involved in physical activities. 
4.2.4 CONFIRMATION OF FINDINGS FOR SEDENTARY BEHAVIOUR FROM INDIVIDUAL 
INTERVIEWS 
Participants in the four focus groups meetings reported that they agreed with the findings 
about sedentary behaviour (sitting) from the Stage 1 individual interviews. They did not 
have many additional comments about the idea of sitting less, as they were unaware that 
sitting for long periods of time was not good for health, as had participants in Stage 1. 
For example, in one of the focus group discussions with employees from a physically 
active department, participants commented about sitting less: 
Participant 1 “I have nothing to add. Most of the time, if we are not on our feet, 
doing physical activity, we sit. We sit when we eat. We sit when 
we are watching TV, don’t we? So why we shouldn’t be sitting 
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when we are in the office or at home. That’s what we normally do, 
isn’t it?”  
 
Participant 2 “I never heard of anything like this [trying to sitting less] before in 
my life. No one ever ask us or discuss about this thing before... I 
wonder why? Even myself, I cannot imagine why I would like to 
do that.”  
4.3  BRUNEIAN PUBLIC SERVICE EMPLOYEES’ UNDERSTANDING AND RESPONSES 
TO THE GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ): RESULTS 
FROM COGNITIVE INTERVIEWS 
In previous sections, the researcher examined participants’ beliefs about engaging in 
regular moderate to vigorous physical activity for at least 30 minutes, five times a week 
(Section 4.1.2) and their beliefs about sedentary behaviour (sitting less) (Section 4.1.3) 
using the Integrated Behavioural Model as the framework. This section will examine 
participants’ understanding and responses to the Global Physical Activity Questionnaire 
(GPAQ), in order to address Research Question 3: Do Bruneian adults understand and 
respond as intended to the Global Physical Activity Questionnaire? 
What follows next are descriptions of how participants understood and responded to 
questions on the GPAQ, organised within Conrad and Blair’s three stages of responding 
to a questionnaire (Conrad and Blair, 1996). First, the researcher discusses findings for 
the three physical activity domains, followed by findings for sedentary behaviour.    
4.3.1 PHYSICAL ACTIVITY DOMAINS 
4.3.1.1 Stage 1: Understanding the questions  
Understanding within the first domain: Activity at work  
Activity at work was the first activity domain asked about on the GPAQ.   
Tables 6 and 7 below show the type of activities that the participants included in their 
responses about vigorous physical activity and moderate physical activity, respectively.  
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TABLE 6: ACTIVITIES PARTICIPANTS INCLUDED IN THEIR RESPONSES TO THE QUESTION 
ABOUT VIGOROUS PHYSICAL ACTIVITY 
Participants from physically active 
departments  
Participants from physically inactive 
departments 
 Jogging or running (as in a group 
or individually) 
 Walking fast 
 Climbing hills / hiking 
 Swimming 
 Carrying a heavy backpack while 
jogging or running or walking 
 Circuit training (involving 
running, push-ups and sit-ups, 
lunging and squatting) 
 Gym work: using rowing machine 
 Volleyball 
 Football 
 Kayaking 
 Parachuting 
 Energetic cleaning at work: 
sweeping, mopping, cleaning 
toilets, helping prepare food, 
washing cups and plates 
 Walking and carrying heavy boxes 
or office files upstairs and 
downstairs and arranging them in 
a rack or cabinet 
 Moving and carrying items from 
one place to another, such as 
carrying chairs, flip charts or 
laptop computers from storeroom 
to an office or other room within 
the department  
 Running 
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TABLE 7: ACTIVITIES PARTICIPANTS INCLUDED IN THEIR RESPONSES TO THE QUESTION 
ABOUT MODERATE PHYSICAL ACTIVITY 
Participants from physically 
active departments  
Participants from physically inactive departments 
 Walking at a moderate pace 
(as exercise at work; done in 
a group or individually)  
 Doing warm-up activities 
before running or jogging 
 Marching during parade 
activity 
 Low impact aerobics session 
as part of warm-up activities 
before doing moderate 
activity such as walking or 
running in a group 
 Walking from one office to 
another office or walking 
upstairs and downstairs 
(e.g., to another 
unit/department a few blocks 
away)  
 
 Teamwork group activities, such as an 
outdoor treasure hunt or sport games 
involving running and climbing  
 Standing while presenting or teaching 
 Simple team-building or problem-solving 
games/activities in a classroom session –
involving sitting and at times moving around 
the room  
 Walking while pushing a trolley filled with 
items  
 Walking from one place to another on the 
same floor, walking upstairs and downstairs 
to do work activities (e.g., posting letters, 
faxing, photocopying, filing) 
 Walking from own office to a friend’s office 
for a chat or a break from sitting 
 Walking out of the office to a car, driving the 
car, and then walking to other departments, 
for work activities (e.g., walking and driving 
to send or deliver letter to another department)  
 Carrying filled boxes, flip charts or other 
office items from one place to another  
 General cleaning tasks at work (e.g., cleaning 
tables and windows, collecting and putting 
away rubbish) 
 Typing work 
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Understanding the meaning of the words “Activity at work” 
Most participants from physically active and physically inactive departments understood 
that this domain was asking about the activities that they did at work.  
However, one participant included his hobby, carpentry, as vigorous PA performed at 
work. He did his woodworking at home, usually for his own home or occasionally as paid 
work for other people, especially his relatives. It does make sense that he would include 
his woodworking as ‘work’ because it not only provided him additional income but it also 
required time and physical effort. However, given it mostly included time spent in an 
activity that was not for paid work, he likely over-reported the amount of time spent doing 
vigorous physical activity as work. He stated: 
“I do all this woodworking, all by myself. I make tables, cabinets, shoe racks...for 
my own home needs...  Nevertheless, if there is a relative of mine asking me to 
make one for them, usually I do make one for them as requested.... that’s it...This 
is just the kind of work I do during my spare time, anyway it’s my hobby.” (Inter 
16, participant from a physically inactive department) 
Understanding the meaning of the words “vigorous intensity physical activities” 
within the “Activity at work” domain 
Most participants from physically active and physically inactive departments appeared to 
understand the term “vigorous intensity physical activity” within the work domain from 
the definitions and examples provided in the GPAQ. As shown in Table 6, most activities 
reported are considered to be vigorous intensity. 
For participants from physically inactive departments, most found the question about 
vigorous intensity PA easy to answer because they did not do such activity at work. Most 
of the time, they were sitting at their desk, doing office work. They spent little time 
standing at work unless they felt like walking around (e.g., to have a short break, walk to 
a printer or photocopier or a phone, go to the toilet, get a cup of coffee, or have a short 
chat with friends next door or downstairs). Some participants from physically inactive 
departments reported that besides sitting at work, they also stood at work periodically, 
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especially when they were teaching or delivering presentations. Thus, because they knew 
the nature of their work did not involve much energy, they reported that they did not do 
any vigorous intensity activity that made them breathe harder or faster while at work. 
Thus, they quickly responded “No” – that they did not do such activity. For example: 
“My answer would be... No.... I am definitely sure of this because my work is 
always in the office...I do not really have heavy activities at work. Most of the time 
at work I am doing some paper work at my desk, doing some typing… not that I 
am always sitting... surely... I also go to the toilet if I need to go [he laughed] .... 
But most of the time at work... I must say, I do sit”. (Inter 19, participant from a 
physically inactive department) 
Similarly, participants from the physically active departments found it easy to answer the 
questions about vigorous PA at work because, they reported, these are the activities that 
they often do as part of their daily routine at work. In order to be able to carry out their 
general duties as police and army personnel, they were required to do activities such as 
running, walking fast, lifting and carrying heavy backpacks, and circuit training. The 
following comment was made about vigorous PA by a participant from a physically active 
department:  
 “Being army personnel...surely, my answer is yes.   In a week...we do 5 days a 
week, excluding Saturday and Sunday, vigorous physical activities at work… 
Talking about the number of hours we spend... usually not more than 3 hours, if 
we do activities in a gym, usually it takes an hour to an hour and a half. Not only 
that, at work, we also do what we call a pack walk. This involves running for 
about 10 km. We have this every day, Monday to Friday. This is our routine 
morning activity at work. When we have our pack walk, we wear our full gear and 
clothes, carrying our heavy stuff in a backpack, rifles, our pouches complete with 
mineral water and everything. In this activity, we are like carrying about 20 
pounds of backpack. Other than this, we also do circuit training. In this activity, 
we do lots of things. We do a time run in a gym. We do like push-ups, sit-ups and 
then run again.”  (Inter 4, participant from a physically active department) 
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Nevertheless, a number of participants expressed confusion about vigorous PA. For 
example, one physically active participant appeared confused by the examples of 
vigorous intensity PA. When he read the examples (“carrying or lifting heavy loads, 
digging or doing construction work”), the participant immediately reported that he did 
not do such vigorous intensity activity at work. This was because he did not consider the 
activity he did to fit within the examples of activities mentioned. But he explained that 
he did other kinds of vigorous PA, such as running while carrying a heavy backpack as 
part of army activities. He considered his activity to be vigorous, but a different activity 
to the example of “carrying or lifting heavy loads or doing construction work”. Thus, he 
under-reported the amount of vigorous intensity PA he was doing. He reported:   
“The answer is No ...because, here, at work, there is no such thing as carrying or 
lifting heavy loads like in construction work… The type of activities that I 
do...actually depends. At times I also do activities like running while carrying a 
heavy backpack. I do long distance running, running inside our army camp... 
those are examples of activities that I do, vigorously at work.... Here, what we 
did...for example running where we have to carry our heavy backpack, you know, 
it’s military stuff! This, I know is also kind of carrying loads. But ours is totally 
different. It’s not like carrying heavy loads as in construction work, or doing 
digging, that kind of thing, you know! Here, we do a different kind of vigorous 
physical activity...it’s not like doing like construction work, it’s focusing more on 
physical fitness.” (Inter 2, participant from a physically active department)  
Other participants appeared to have not understood the intensity of vigorous PA. For 
example, one participant who worked as a cleaner commented that doing the job “in a 
rush” or in a “speedy mode” in order to complete jobs quickly was vigorous, regardless 
of the intensity of the activity. Therefore, as a result she over-reported the intensity of PA 
that she was doing. For example, she reported:  
“Usually I straight away start my work activities as early and as quickly as I can... 
I normally start doing my work, doing cleaning stuff in several public spaces...  
like sweeping the floor and then, doing the mopping. I have to do these quickly or 
otherwise, people start walking on it while it is still wet... What’s more, if there is 
a meeting to be held, on that day among the officers, I have to do all the cleaning 
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stuff quickly... must do all the work like in a rush... so it’s all done in a rush... so 
that’s what I meant” (Inter 11, participant from a physically inactive department) 
Another participant indicated that simply carrying a number of files to other places and 
going up and down the stairs several times a day were examples of vigorous intensity 
activity that he undertook at work. He commented, “The kind of vigorous intensity activity 
I do is filing stuff, carrying, transferring and rearranging a number of files, bringing them 
from upstairs to down here...” (Inter 14, participant from a physically inactive 
department). 
Another inactive participant reported that he usually did vigorous intensity activity at 
work. When he was further probed, he mentioned that he had included walking and 
carrying a heavy box or office files from one place to another as his vigorous activity, 
activities which are not generally considered vigorous. Thus, he appeared to have over-
reported his activity due to his interpretation of vigorous intensity.  
One participant from a physically active department commented that work activities that 
were time-consuming were vigorous intensity. These included moderate intensity 
activities, such as hiking or walking up hills that took them more than an hour to do, and 
moderate intensity sports that were “challenging”, such as parachuting and kayaking. She 
reported:  
“So far, the vigorous intensity activity that I do is such as kayaking, single or 
double. We normally do kayaking ... 2 to 3 hours; this is the minimum time that we 
normally spend doing it. There was a time when we started off kayaking at 2 pm, 
and then we finished doing it at around 6 pm…Hiking is another vigorous activity 
I do...here we often hike ...  several hills... it takes us quite a while.... often about an 
hour or more.” (Inter 9, participant from a physically active department).  
This may have resulted in over-reporting of vigorous intensity physical activity. 
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Understanding the meaning of the words “moderate intensity physical activities” 
within the “Activity at work” domain  
Most participants from physically active and physically inactive departments appeared to 
understand the term “moderate intensity physical activity” within the work domain from 
the definitions and examples provided as shown in Table 7. When they were asked if at 
work they had done “moderate intensity activity that caused small increases in breathing 
or heart rate”, most easily answered “Yes” or “No”. However, a number of participants 
from physically inactive departments and a few participants from physically active 
departments misinterpreted moderate intensity PA to include light activities. For 
example, one participant from a physically active department included walking from one 
office to another office or walking upstairs or downstairs (e.g., to another unit/department 
that is a few blocks away) as moderate intensity physical activity. Others included 
walking at a normal pace in the office or outside the office, standing or sitting doing 
clerical office work, such as typing on a computer. For example, one participant from a 
physically active department explained his responses during the probing process:  
“Well, my answer would be yes. I do have moderate activity, sometimes.  Say… like, 
sending letters. For example, from here I walk to MINDEF [she refers to walking to 
another block just across the road from where she works]. … At some point, when I 
am very busy, I walk upstairs and downstairs many times in a day, to do things other 
than sending letters. So this is like part of my routine work I do almost every day…” 
(Inter 1, participant from a physically active department).   
This misclassification of light activity as moderate PA may have resulted in over-
reporting of moderate intensity PA. 
Understanding the timeframe in which to report vigorous intensity physical activity  
A number of participants from physically active departments were challenged to respond 
to questions about their vigorous PA, because the questionnaire did not provide a 
timeframe. This created confusion among participants, especially participants from 
physically active departments, in recalling and reporting activities. According to some of 
these participants, because their vigorous PA at work changed according to their work 
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schedules or changed based on their own interests, they did not know which schedule to 
report on. As a result, most tended to report activities that they were doing as part of their 
current work routine. For example, one participant commented that because he was the 
head coach of a training team, it was not compulsory for him to join the team in vigorous 
intensity PA. He joined them about once a week or less frequently (once or twice a 
month), whenever he had the time and motivation. He said:  
“Ok...looking at my current work ...as Head Coach Officer ...it’s not like compulsory 
for me to lead the recruits to run in a group, 45 minutes, every day. I am only joining 
them occasionally. In a month, I could say, at least I am with them, once, or if I want 
to and have the time, I join the run, once a week... but ...this thing, I don’t do, every 
day…If I look at this question... it doesn’t say ‘time’ like ‘did I do vigorous physical 
activity every day?’....so in my mind, I have to answer NO... because the question 
didn’t say like “every day”.  I am just doing it once in a while, like once every week.” 
(Inter 7, participant from a physically active department) 
Other participants reported that they usually did vigorous PA at work 3 to 5 times a week. 
However, at the time of the interview their work-related vigorous PA was less than usual. 
One participant from a physically active department said:  
“Vigorous physical activity [she was thinking]? Does this question ask about our 
involvement in doing vigorous physical activity currently at work ...or does this ask 
about our activity in the past? Well ... at the moment, I don’t do as much vigorous 
physical activity as I used to any more...” (Inter 3, participant from a physically 
active department) 
Interestingly, although these participants from physically active departments were doing 
some vigorous PA, they reported that they were doing none, because they felt that their 
involvement with vigorous PA at work was less at the time of this interview than their 
usual routine. As a result, they tended to under-report their typical work-related vigorous 
PA. 
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Understanding the timeframe in which to report moderate intensity physical activity  
After concluding that the timeframe to use in responding to the questions on vigorous 
intensity PA was the present time period, participants from physically active departments 
assumed that the same timeframe should apply to their responses about moderate intensity 
PA. It appeared that for participants from physically inactive departments, they were 
mostly responding “No’ because the nature of their work was at most times sedentary. As 
a result, most participants from physically inactive departments tended to report “No” – 
that their work did not involve moderate intensity PA and thus, the “timeframe” of the 
events to report was not an issue for participants from physically inactive departments. 
However, the timeframe was an issue for participants from physically active departments, 
who had varied physical activities occurring throughout the day. For example, two 
participants from physically active departments indicated that: 
“...This one is on moderate physical activity? Well ...currently, we seldom do such 
moderate activity. It all depends on our given training program.... but... we do 
have this. So my answer would be yes. Often, most of the time, our activity is more 
doing vigorous activity.... for moderate...we only do like running, running 
moderately, just to warm up for about 30 minutes or 45 minutes... that’s 
moderate...usually we do this early in the morning...so this one is not that heavy.”  
(Inter 4, participant from a physically active department) 
 “Here, where we work, we often do our activities according to a schedule. 
Usually early in the morning, we do physical training like exercising...for example   
running fast.... this is our everyday routine activity. After that normally we have 
a quick coffee break. Once we have our coffee, thereafter, it’s time for us to do 
marching. This is one of the moderate activities that we do here. Other moderate 
activities that we do... are low impact aerobic exercises classes [working out 
doing cardio activities involving entire body muscles, both upper and lower body 
parts], running moderately... so it all depends. Usually we have aerobic exercise 
classes every Saturday and moderate intensity running every Tuesday. At times, I 
also do swimming. So while I am doing vigorous physical activity, there is also a 
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time that we do moderate activities.”  (Inter 5, participant from a physically active 
department)  
Because the questionnaire did not have a specific timeframe, most participants from 
physically active departments had difficulty in responding to the question that asked the 
number of days they undertook moderate PA at work in a typical week because most 
participants’ PA at work changed according to their work schedules or changed based on 
their own interests. As a result, they found the question confusing in that most participants 
did not know which typical week to recall and report on. In the end, after much thought, 
most finally tended to report activities that they did as part of their current work routine. 
This was really a concern and it indicated that it was important to specify a timeframe. 
Without having a specific timeframe, participants, especially those from physically active 
departments, tended to find it difficult to respond to this question, as the amount of PA 
they engaged in varied according to the day of the week. This may have resulted in both 
under-reporting and over-reporting of moderate intensity PA. 
Understanding within the second domain: Travel  
The next set of questions asked the participants about their usual mode of travel to and 
from places. It appeared that most participants from physically active and physically 
inactive departments did not have problems answering this set of questions: they did not 
walk or use a bicycle for transport because, they said, they drove their own cars to travel 
anywhere, and thus had no activity to report. It was clear that driving a car was the only 
viable option they had and by far the most commonly reported mode of transportation. 
Nevertheless, a few participants reported some walking. No participants reported that 
they cycled to get to and from places. Even then, it appeared that those who reported that 
they walked misinterpreted this set of questions because they failed to see that the 
questions said to report only transport activities (walking lasting “at least 10 minutes”). 
These participants reported short walking trips (less than 10 minutes); including short 
walks to a grocery store, to the house of a relative next door, from a car park at the far 
end to the workplace or between buildings of the workplace. Such reporting resulted in 
these participants over-reporting their transport PA. For example, one participant reported 
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that she walked to get to and from places, but when she was probed, she reported that the 
walk to the grocery store, which was located close to where she lived, likely took her less 
than 10 minutes. She responded that she made this walk once a week, but when probed, 
indicated that she did this walking at most once a week, and often less.   
“I would say yes, but only to walking but not cycling... I usually walk to the 
grocery...because it’s near to where I live.…I am not quite sure if it takes 10 
minutes to walk… but it’s so close though…”. [She laughed] (Inter 1, participant 
from a physically active department) 
Another participant answered “Yes”, reporting that she walked to get to and from places. 
During probing, she reported that she walked almost every day...to her sister’s house just 
next door.   
“My answer is yes. ... mentioning about how many days do I walk, it’s 7 days....  
why I said 7 days, because next to where I live is my sister’s house. So you can 
imagine that I often go and walk to her house. I mean, I have two nephews there. 
So because of that I go and visit them every day. I often go there, back and forth, 
so many times in a day....... usually after I am back from work...say around 
5.30 pm… This walk to her house is like only 2 minutes.” (Inter 12, participant 
from a physically inactive department)  
Misinterpretation of this question in that they were to report only transport (e.g. walking 
or cycling activities) lasting at least 10 minutes, and not less than 10 minutes, may have 
resulted in over-reporting of their physical activity while travelling to and from places. 
Understanding within the third domain: Recreational activities  
The participants were also asked about sports, fitness and recreational activities. Table 8 
and Table 9 show the type of vigorous intensity and moderate intensity leisure-time 
physical activities reported in responses by both physically active and physically inactive 
participants.  
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TABLE 8: ACTIVITIES PARTICIPANTS INCLUDED IN THEIR RESPONSES TO THE QUESTION 
ABOUT VIGOROUS INTENSITY LEISURE-TIME PHYSICAL ACTIVITIES  
Participants from physically active 
departments 
Participants from physically inactive 
departments 
 
 Hiking (long trip/distance) 
 Badminton 
 Swimming 
 Jogging 
 Rugby 
 Weight lifting 
 Aerobic exercise class at the gym 
such as body pump and body 
attack 
 Hiking 
 Recreational walking 
 Long brisk walk (i.e. brisk 
walking) 
 Dance to a DVD such as poco-
poco dance or zumba type of 
dancing (at home) 
 Badminton 
 Jogging 
 Football 
 Netball 
 Squash 
 Walking/jogging on a treadmill 
 Lifting plant/flower pots in the 
home 
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TABLE 9: ACTIVITIES PARTICIPANTS INCLUDED IN THEIR RESPONSES TO THE QUESTION 
ABOUT MODERATE INTENSITY LEISURE-TIME PHYSICAL ACTIVITIES 
Participants from physically active 
departments  
Participants from physically inactive 
departments 
 
 Hiking (short trip/distance) 
 Swimming moderately 
 Jogging 
 Recreational walking 
 House chores 
 
 Walking for a few minutes as part 
of a hiking activity 
 Walking for a few minutes 
alternating with jogging 
 Walking around the house and 
neighbourhoods 
 Long brisk walk (i.e. brisk 
walking) 
 Dance to a DVD such as poco-
poco  
 House chores – walking (casually) 
around the house while doing 
house chores, walking up and 
down stairs, sweeping) 
 
 
Understanding the meaning of “sport, fitness and recreational (leisure) activities”  
Most participants from physically active and physically inactive departments appeared to 
understand that this domain was asking about the activities that they did during their 
leisure time and not while at work, during office hours.   
Most participants responded that they were or were not doing these activities without 
having to think much about it. Only a few participants were slightly confused when they 
first read the question, but they quickly realised that the question was about activity 
during leisure. Some participants included various types of exercise in their responses as 
seen in this quote: 
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“I don’t often do leisure physical activities unless I have less physical activity to 
do at work. Then I would do some during my leisure time. The type of activities 
that I normally do is like jogging or playing badminton, squash, those kinds of 
activities. So I could say yes to this.” (Inter 9, participant from a physically active 
department)  
Other participants included exercise, but also included gardening and housework. For 
example, one participant said:  
“For this ...I would say, I normally do activities like rearranging – lifting flower 
or pot plants around the house. Well I often get to do this at least once a week. 
Other than that, usually after I’m back from work, around 5 pm, sometimes I do 
a kind of aerobic dance like poco-poco with the use of a DVD, if I feel like it. This 
I consider like exercising too because at times it can make me tired and sweaty.” 
(Inter 13, participant from a physically inactive department)  
Nevertheless, there was one participant who appeared confused and surprised by this 
question. He was surprised because he thought he had already answered this question 
when he was asked about activity at work. He said his response for this question was 
similar to what he reported previously for activity at work. When probed, he reported that 
he was in fact referring to his hobby, carpentry, not only as vigorous PA that he performed 
at work, but also as vigorous intensity recreational activity he performed during his leisure 
time. Therefore, he included the same activity twice on the GPAQ. This is what he said: 
“Eh! Isn’t this question similar to that question that asked about my activity at 
work before this? Well, for me, my answer to this would be the same as what I 
said before this. So, it has to be yes to this.” (Inter 16, participant from a physically 
inactive department) 
In addition, a small proportion of participants from physically active departments were 
initially confused about whether to answer yes or no about participating in sport during 
their leisure time. The confusion occurred as they reported that in earlier times, they had 
been very active with sport during their leisure time, but now they tended to get less of 
this activity. Some said that they no longer wished to be physically active in their leisure 
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because they had enough of being active at work. These participants did though respond 
that ‘yes’, they did sport during their leisure-time although they were not currently doing 
the sport or doing it infrequently. As a result, they over-reported their current involvement 
in this activity. For example, one participant commented:  
“At times, I do physical activity during my leisure time. What I like most is to jog at 
Shah Bandar Hills. But, lately, after I gave birth to my child [1 year ago], I don’t 
often do it. Before that, yes, I used to spend my time doing it at least once or twice 
in a week, with my work colleagues. We used to jog until we reached the 11th hill, 
so this often took us about 2 hours, that’s quite vigorous. So my answer would be 
yes.” (Inter 3, participant from a physically active department) 
Some participants from physically active departments reported that they were not able to 
continue the regular leisure time PA that they had done previously, but most participants 
from physically active departments were still doing sport, fitness and recreational 
activities during their leisure time. For example, one participant commented:  
“Often during my leisure time, I play rugby. This, I normally spend doing once a 
week, which is every Tuesday [after work]. Other than that, from Monday to Friday 
[after work], usually I spend my time doing workouts. This is my routine. I always 
do this unless I have had night duty. So, that is the time I usually miss out on doing 
workouts. …. Like last time we played rugby we started at 8 pm, so finished at 
9.30 pm. At one other time we finished at 10 pm…. For workouts, [weight lifting 
including cardio workout, body attack or body pump] I go to Fitness Zone. So there, 
I usually spend about 1hr 45 minutes… This has been my routine for about 9 years 
now while playing rugby; I started in 2004.” (Inter 4, participant from a physically 
active department) 
For participants from physically inactive departments, although they were inactive at 
work, it appeared that most tended to engage in PA during their leisure time. The only 
time they found it easy to engage in sport, fitness or recreational activities was usually 
after work and/or on their days off (Friday and Sunday). Most reported that they did this 
activity at least two to three times a week. This sounded as if they were doing it regularly, 
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but when probed, it was found that they were not doing it regularly. Rather, it depended 
on their motivation and the time they had. For example, one participant commented:  
“I usually do this 3 times a week. ….. Eh! it’s actually once a week because, if my 
days in that week are not really that busy and I do not have much work to do, like 
not having so many meetings at work, usually I like to do it 3 times a week.  
Usually … Monday, Wednesday and Saturday [after work].  But in situations like 
I am in right now, where I am quite busy, I do it just once.  That is only 
Saturdays...”  (Inter 18, participant from a physically inactive department) 
On the other hand, there were a few participants from physically inactive departments 
who reported that they had no time at all to spend doing sport, fitness or recreational 
activities. There were also a few participants from physically inactive departments who 
commented that earlier in their lives, they had been physically active, but over time, they 
became less active during their leisure time: 
“Before … yes. I must say that before I often did this [leisure physical activity]. I 
often did this with friends. I used to jog on a stadium track. But now, not any more. 
So my answer to this is No.”   (Inter 22, participant from a physically inactive 
department) 
Overall, it appeared that most participants from both physically active and physically 
inactive departments understood that this part of the question asked about their leisure 
PA.  
Understanding the meaning of “vigorous intensity” in the sport, fitness and 
recreational (leisure) activities domain  
The types of vigorous leisure time PA reported by participants from physically active and 
physically inactive departments are shown in Table 8. It appeared that after having had a 
question that asked them about their “vigorous intensity activity at work”, most 
participants were able to understand the meaning of “vigorous intensity” in the new 
context. This was probably because the cue that the GPAQ used to help participants 
understand “vigorous intensity activity at work” is the same as those used for “vigorous 
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intensity sports, fitness or recreational (Leisure) activities” (e.g., “large increase in 
breathing or heart rate”). 
Nevertheless, some participants did not define “vigorous intensity sports, fitness and 
leisure activities” as indicated by the GPAQ. These participants, who were from 
physically inactive departments, referred to vigorous activities as activities that take more 
time to engage in, usually more than the 30 minutes that is recommended. Such a large 
amount of time spent engaging in vigorous PA, according to these participants, is time-
consuming and can make a person feel exhausted and sweaty. Given that they had a 
different definition for these activities, these participants tended to over-report their 
activity. For example, one participant, when probed responded: 
“There is a time that I do that [she refers to vigorous PA]. For example, like … 
going hiking and jogging at Bukit Shah Bandar…   for vigorous activity, the most 
I spend is about 2 hours like that, or more than that. But routinely, usually I spend 
around like 40 minutes…so this can be so tiring.” (Inter 3, participant from a 
physically active department) 
One participant from a physically inactive department commented that she considered 
her activity to be vigorous if it made her tired and sweaty.  
“For this ...I would say, I normally do activities like rearranging – lifting flower or pot 
plants around the house. Well, I often get to do this at least once a week. Other than that, 
usually after coming back from work, around 5 pm, sometimes I do a kind of aerobic 
dance like poco-poco with the use of a DVD, if I feel like it. This I consider to be like 
exercising too because at times it can make me tired and sweaty.” (Inter 13, participant 
from a physically inactive department)  
These findings suggest that if a participant had an incorrect interpretation, the person 
tended to over-report his or her vigorous activity. The incorrect interpretation may also 
have led to more errors in reporting further along in the questionnaire if a participant 
continued to misinterpret intensity as the duration of the activity.  
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Understanding the meaning of “moderate intensity” in the sport, fitness and 
recreational (leisure) activities domain  
Most participants from physically active and physically inactive departments, were 
generally able to differentiate between “vigorous intensity” and “moderate intensity” 
sports, fitness and recreational (leisure) activities (see Tables 8 and 9). The cue used to 
indicate moderate intensity, “small increase in breathing or heart rate”, appeared to help 
participants understand the meaning of moderate intensity. 
Nevertheless, one participant appeared confused. She seemed to have difficulty in making 
a distinction between vigorous and moderate intensity leisure activity. She questioned if 
her “Long walk”, which she had previously considered to be a vigorous intensity leisure 
activity, could also be considered as a moderate intensity leisure activity. In the end, she 
considered it to be a moderate intensity leisure activity. This resulted in the same leisure 
activity being included as both a moderate intensity and a vigorous intensity PA. Thus, 
the participant did not understand and was unable to classify the difference between 
moderate and vigorous PA. When probed further, she commented: 
“Well, I am quite confused actually between vigorous and moderate [she sighed]. 
I don’t exactly know if the long walk falls in here too. I can’t exactly tell. First, 
when I read the vigorous intensity leisure question, I thought ‘the long walk 
should fit in there’. So that’s why I answered yes to it. But then, as I read through 
this question about moderate intensity leisure activities … I am like…what? I am 
puzzled [she laughed]. But anyway, for me, there is no difference between 
vigorous and moderate activity.” (Inter12, participant from a physically inactive 
department) 
Another participant described moderate intensity sports, fitness and recreational (leisure) 
activities differently. This participant commented that if she happened to spend less time 
doing a leisure sport activity, she considered it moderate intensity. This was similar to 
what she thought about moderate intensity activity at work. For this participant, the more 
time she spent doing the activity, the more vigorous she considered the activity. In this 
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example, the cognitive interview revealed a problem in that the participant did not 
understand the terms used in the GPAQ survey item. For example, she commented: 
“Before this, I said I do hiking for a vigorous intensity leisure activity. For 
moderate intensity leisure, well I do the same thing. Hiking as well. But because 
this is asking about moderate intensity, usually, for this, I would say, it has to 
refer to the time when I spend doing it less. If I am in the mood on that day, usually 
I will do “vigorous” …and this as I said earlier on will take about an hour or 
more. But if I am a bit lazy, I just spend about 30 minutes only…” (Inter 11, 
participant from a physically inactive department) 
Some participants were also confident that they should include housework as their 
recreational (leisure) moderate intensity activity. For example, one of these participants 
commented: 
“My answer would be yes. While doing the housework, you walk here and there 
around the house, walking up and down stairs; do all the sweeping, to name a 
few. For me, vigorous intensity is about putting out more energy while moderate 
intensity is something we do in the house, typically requiring less energy.”  (Inter 
13, participant from a physically inactive department) 
In short, a few participants reported the same activity as a vigorous intensity leisure 
activity, and then again as a moderate intensity leisure activity. Occasionally, they 
appeared confused as to why they were asked for the same information repeatedly. They 
commented that they do both moderate and vigorous intensity activities in the same 
session when they engage in sports during leisure time, because they either do the 
moderate intensity activity first before doing a more vigorous one, or they alternate 
between the two if they feel tired and need a quick rest between bouts of vigorous activity. 
Understanding the timeframe in which to report sports, fitness and recreational 
(leisure) activities 
Even when participants appeared confused when asked about the timeframe in the earlier 
questions about work, as the interview moved to questions about sport, fitness and 
recreational activities, they came to assume that the same timeframe applied as for work 
 Chapter 4 – Results | 175 
 
activity, and thus no additional issues with understanding the timeframe of these 
questions were evident.   
For example, many participants from physically inactive departments reported that they 
had done vigorous and/or moderate intensity sports, fitness or recreational (leisure) 
activities, but when probed further, it was found that they were not in fact doing these 
activities consistently at the present time as initially reported. Rather, it appeared that they 
were reporting activities that they used to do routinely, or they reported the last activities 
that they had done, no matter how long ago. This led them to over-report such activities. 
It appeared that what could have led them to over-report was that no timeframe was 
provided in the question.  
Understanding the meaning of words used across physical activity domains  
Understanding the meaning of the words “typical week” and “typical day” in the three 
physical activity domains 
In the GPAQ, participants were instructed to report the frequency of physical activities 
in a “typical week” and the duration of these activities on a “typical day”. Most 
participants reported that they understood that they were to report activities that they 
usually or normally do in a week that is like most other weeks. This shows that most of 
these participants did not have a problem understanding the meaning of “typical week”. 
The following comment was made: 
“It means in every week, there must be a particular day that you do things or do 
particular activities. It’s things or activities that you do regularly, more or less 
consistently throughout the weeks.”  (Inter 20, participant from a physically 
inactive department)  
When they were asked what they understood “a typical day” to be, most reported that 
they were being asked about activities that they usually do every day. This signifies that 
these participants did not find it hard to understand this term. One example of a comment 
from a participant was as follows: 
“A typical day is any activities that you do routinely in a day, like on other days. 
So …it is not an unusual day or a special day, like you have a test or have an 
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interview. It’s what you do routinely in a day.” (Inter 10, participant from a 
physically active department) 
Understanding the task to do for each of the three physical activity domains 
For work and recreational activities, participants were asked to report the number of days 
in a typical week and the amount of time on a typical day that they spent doing vigorous 
intensity and moderate intensity PA, and for travel activity, they were asked to report the 
number of days and the time spent on each of those days walking or bicycling for travel.  
Most participants appeared to have no problems in understanding that they were to report 
the number of days in a typical week and the minutes and hours they spent on a typical 
day in a typical week across this set of questions on these activities.  
Understanding the meaning of “at least 10 mins” of continuous activity per session  
The GPAQ asked participants to report activities that lasted at least 10 minutes 
continuously at work, during travel to and from places and for recreation. Most of the 
participants from physically active departments and a few of the participants from 
physically inactive departments understood that they were meant to report activities they 
did without stopping or interruption for at least 10 minutes per activity session. However, 
a few participants understood that they were to include short sessions of PA over the day 
that were less than 10 minutes in duration but that summed to 10 minutes over the course 
of the day. For example, one participant from a physically inactive department 
commented during probing that moderate intensity activity meant doing very short 
sessions of walking over the day, both at work and walking to and from places. As a 
result, she tended to over-report the amount of activities she did for at least 10 minutes. 
She said: 
“I walk a lot, here and there.   Let’s say if there is some faxing or some 
photocopying to do… I have to walk quite a bit to our deputy officer’s room… In 
one day, sometimes, I had to do it 4 to 5 times. This can be tiring too….” (Inter 
12, participant from a physically inactive department) 
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In summary, the way participants formulated their responses to questions across physical 
activity domains depended upon how they interpreted certain critical words that were in 
these questions. Although most participants appeared to have had no problems in 
understanding the terms used in the questions, a few participants interpreted the terms 
differently from the way intended by the questions. As a result, these participants either 
under-reported or over-reported their activities on the GPAQ.  
Stage 2: Problems with formulating responses across physical activity domains 
Due to the lack of a timeframe in the PA questions, participants used a variety of strategies 
to come up with the frequency and duration of their work and recreational activities. They 
often chose either the previous week or their interpretation of a “usual” week, and would 
then pick a day that they could immediately remember. They would then count the 
number of hours and minutes they spent on the relevant activities for that day. Often they 
appeared to overestimate or underestimate the amount of time they spent doing such 
activities, because they were not sure of the exact amount of time, and the time varied 
weekly and daily. For example, one participant guessed that he had probably spent about 
an hour in total for morning time physical activity and about an hour in the afternoon, 
based on a current schedule rather than a typical one. The following quote illustrates the 
overestimation of the duration of physical activity at work: 
“For me, in the morning, usually I spend at least about one hour, like that. In the 
afternoon, there would be another, about an hour or so. So in all, I spent about at 
least 2 hours…. Again, this all depends on our working schedule….  If there is a 
course running within that week, we have our trainees; we opt to follow these 
activities as scheduled. But at this moment in time, like during this week, we have 
no trainees or recruits personnel around, so we do it on our own time at work.”  
(Inter 6, participant from a physically active department) 
In contrast to the difficulties experienced in reporting work and recreational activities, the 
majority of participants reported that they did not walk or cycle for transport, and 
therefore no estimation of the duration or frequency of travel activity was required (e.g., 
they reported zero days and minutes of walking or cycling for transport).    
 Chapter 4 – Results | 178 
 
Stage 3:  Problems with mapping response options across physical activity domains 
Most participants, once they formulated their answer to the questions about the number 
of days that they engaged in physical activity, did not have a problem in mapping their 
responses to the responses provided. Nevertheless, it appeared that they seemed to have 
problems with mapping their responses to questions about the amount of time they spent 
on a typical day engaging in PA to the response boxes provided. Most participants, 
provided their answers verbally for time spent in terms of ranges (e.g. 30 to 45 minutes) 
or separate responses for the different type of activities they did (e.g. the amount of time 
spent for morning versus afternoon n activities). Most were unclear from the arrangement 
of the boxes provided for writing a response as to how they were to record their responses 
in the boxes.  
4.3.2 SEDENTARY BEHAVIOUR DOMAIN 
Stage 1: Understanding within the sedentary behaviour domain 
The last question on the GPAQ asked about sedentary behaviour, namely sitting and 
reclining.  
The common types of activities that participants included as sitting activities are shown 
in Table 10.  Most participants from both physically active and physically inactive 
departments only reported a few types of sitting activities, and then they gave up, simply 
because they had difficulty in recalling the amount of time spent in these activities. 
TABLE 10: ACTIVITIES PARTICIPANTS INCLUDED IN THEIR RESPONSES TO THE QUESTION 
ABOUT THE TYPE OF ACTIVITIES THEY INCLUDED AS SITTING ACTIVITIES 
  
Sitting at work 
(as part of job) 
 
Getting to and 
from places 
 (in a car 
driving) 
 
 
At home 
 
Participants from 
physically 
inactive 
departments 
 
Yes 
 
Yes 
*Watching TV 
*Resting on the bed 
*Eating at the table 
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 *Using computer 
 
*Playing games 
 
*Facebook 
 
*Chatting/ texting 
Participants from 
physically active 
departments 
 
 
Yes 
 
Yes 
 
*Watching TV 
 
*Resting on the bed 
 
*Eating at the table 
 
Interestingly, only a few participants seemed to understand what the question on sitting 
or reclining was asking of them. The rest of the participants found this question rather 
difficult because they were challenged to recall the amount of time they spent sitting on 
a typical day. When this question was asked of them, it was observed that most 
participants reacted strangely to this question. Most of them felt incredibly odd. Some 
felt awkward and laughed a little when the question was asked. Others raised their 
eyebrows, and looked unsure or doubtful because they thought that this was not 
information that was worth asking anyone. Most of them had never taken notice of the 
amount of time they spent sitting, and given the amount of time they spent sitting over 
the course of a day, they found it impossible to recall and respond. 
Stage 2: Problems with formulating responses 
Most participants expressed that this question was the most difficult because they were 
challenged to recall and sum the amount of time they spent in all their sitting activities in 
a typical day, a task they had never attempted. As a result, several participants did not 
know how to answer initially, and they give up trying to respond to this question. They 
only responded when they were probed with several questions. This finding suggests that 
these participants were unaware of any negative outcomes associated with sitting, and 
that the sitting question in the GPAQ is too difficult for them to answer. One example of 
the initial reactions to the question was:  
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“If I am to think about sitting or reclining in a typical day, and to recall the 
number of hours and minutes that I spent usually in a typical day... I don’t think I 
can because all this while, I never imagined that I would count all the times spent 
sitting. Never thought of this... I never count.  So my answer is... I cannot recall. 
I can’t be exact. I am not sure of this...; don’t know how many hours I have spent. 
[She laughed].”  (Inter 11, participant from a physically active department) 
Others answered after much thought, and most of those who answered appeared to guess, 
based on a limited number of sitting activities that they could remember quickly. Thus, 
they tended to miss including some of their sedentary activities, which suggests that the 
questionnaire may underestimate sitting time in this public service employee population. 
For example: 
 “This question is not easy...to answer ...I don’t normally think about and count 
the time that I spend sitting...when driving, of course I sit. I sit while watching TV.  
Well...how much time have I spent sitting? [Thinking mode].... If I am at home, 
back from work... I do admit I tend to sit a lot. But how much have I usually spent? 
[He is wondering. Say in the morning.... when I am working, probably I sit around 
3 hours, in the afternoon...maybe like 2 hours. At night ...after I do sport activities 
... I admit I do sit a lot. I watch TV, sitting at the table having my dinner ... Overall 
I may sit like 7 to 8 hours in a typical day.”  (Inter 10, participant from a physically 
active department) 
Another participant responded that she sat for only 20 minutes on a typical day. After 
probing, she indicated that this answer referred to the time she usually spent sitting on 
any one occasion during the day. When at home, she did not think that she sat more than 
an hour per occasion as she was usually standing and walking doing house chores. For 
example, she said that she had to cook, then while waiting, she sat down for a while, and 
then did other house chores as she describes here:  
“Usually in a typical day, I don’t normally sit for hours and hours.  I think I 
normally sit for at least 20 minutes….   Then I get up and stand.  It’s like my 
normal routine of sitting. Say when I am at home, if I am watching TV, sitting on 
the sofa, I don’t normally sit for hours and hours because sitting too much can 
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cause me to feel pain in my back. So it’s kind of like that.”  (Inter 13, participant 
from a physically inactive department) 
Quite a number of participants, when estimating the amount of time, they spent sitting or 
reclining in a typical day, were likely to count only the amount of time they spent while 
at work, and some included only the break times at work, forgetting to report the other 
sitting times during the rest of the day. Thus, they appeared to underestimate the amount 
of time they spent sitting or reclining. For example, one inactive participant gave the 
answer that he sat for only 2 to 2.5 hours in a typical day. When he was asked how sure 
he was of his answer, he said he was really sure because he knows, routinely, he has a 
break from 12 pm to 2 pm to rest before the afternoon work. As demonstrated here, this 
participant was only counting one type of sitting, although he worked in a physically 
inactive department, where he spent most of the time in front of a computer.   
Similarly, a participant from a physically inactive department commented that he spent 
about 6 hours sitting in a typical day, but when probed, he explained that these 6 hours 
were his total amount of time sitting just at work. They did not include any other sitting 
he did. 
In addition to these, a few participants from a physically active department appeared to 
overestimate the time they spent sitting or reclining. These participants said that because 
they were quite physically active both at work and during leisure time, they assumed that 
they were spending only 1 to 1.5 hours sitting. They did not attempt to count the time 
they spent sitting. For example, one participant commented:  
“I don’t think I sit or recline a lot. Because, usually from morning till afternoon 
at work, and then, later, after work, I am always doing lots of activities. I do work 
out at the gym.  This is where I spent my time… until 10.30 pm. …for at least 6 
days in a week. I think I only spend about one hour to one in the half hours sitting 
only because normally I can’t stay at home, doing nothing…I always have 
something to do…exercising … kind of.” (Inter 4, participant from a physically 
active department) 
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One participant from a physically active department miscalculated the amount of time he 
spent sitting or reclining in a typical day as days per week instead of time in a typical day. 
Furthermore, this participant mentioned only one type of sitting, which led to an 
underestimation of the time he spent sitting or reclining. When he was probed, he 
explained that he meant 2 days in a week. It appeared that he was thinking about the 
specific day he spent most time sitting. Only when he was probed further was he able to 
respond appropriately. This is what he said in responding during the think-out-loud and 
probing about his sitting time: 
“Usually, like, every Friday and Sunday only … in the morning time.  Yes…2 days 
in a week…. Well what I meant is that during those days, particularly, early in the 
morning, I usually gather and meet up with my friends. There, we meet and have 
a cup of coffee together, sitting, talking...” (Inter 5, participant from a physically 
active department) 
Other participants only counted the time spent doing sitting activities that were listed on 
the questionnaire as examples. Most participants found it difficult to count their sitting 
time because there were so many sitting bouts to include. In spite of this difficulty, they 
made an effort to sum up all the hours that they spent in their typical day. For example, 
one of these participants commented: 
 “Well, say if at work, in the office, morning could be around 4 hrs. Then 
travelling [by car], for one whole day, usually, around 1 hour. Then in the 
afternoon, I might have spent time sitting for 3 hours. At around 6 to 7 pm, I 
usually get home, so in all I might sit around 2 hours ….so in all… around 9 hours 
I could say.” (Inter 17, participant from a physically inactive department) 
Stage 3: Problems with mapping response options 
Most participants, once they formulated their response, did not appear to have difficulties 
in mapping their response to the response boxes provided for this question. 
A summary of the GPAQ sitting question 
Overall, what these cognitive interview findings indicated about the GPAQ sitting 
question was that Bruneian public service employees had a few struggles in self-reporting 
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the total amount of time spent sitting or reclining in a typical day. The main problem was 
their difficulty in recalling the total amount of time they spent sitting. Given that there 
are many sitting activities to report in different settings (at work, at home, during travel 
to and from places, or with friends, etc.), many tended to give up and thus did not respond. 
Some did attempt to answer, but they tended to miss some sitting activities. This led to 
under-estimation of the time they spent sitting or reclining. A few participants from 
physically active departments appeared to underestimate their time spent sitting or 
reclining because they saw themselves as physically active individuals and as such they 
responded that they often sit little. Thus, they made assumptions about their sitting time 
without doing any mental calculations. 
4.4 SUMMARY OF FINDINGS 
Results from the focus group meetings confirmed the findings found during the individual 
interviews about the common underlying affective and instrumental beliefs, subjective 
and descriptive beliefs, and perceived control, and self-efficacy beliefs for PA and 
sedentary behaviour (sitting less) among Bruneian public service employees.   
There were a few additional themes highlighted during focus groups meetings in relation 
to PA. One was the control belief that the built environment is important for participating 
in PA. Specifically, sports and recreational facilities were perceived as important factors 
enabling PA. A second theme revealed that the control belief that there is a lack of time 
for PA is a bigger inhibitor for participants in the physically inactive departments, because 
they cannot do PA at work and they perceived an inability to do PA after working hours 
due to evening prayers and feeling tired after work. Third was the belief that the nature 
of work enables participants in the physically active departments to stay physically active 
as they have the motivation to receive a yearly bonus and to advance their career if they 
do regular PA. Last was the culturally-based belief that women should not be 
unaccompanied outside the house to do PA for safety and modesty reasons. 
As for sedentary behaviour, because most of the participants across the groups were not 
familiar about the health risk of sedentary behaviour, most participants could not 
comment on motivations to sit less and thus, agreed with the findings being presented to 
them.  
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The results from the cognitive interviews showed that there were a few problems with the 
GPAQ. Specifically, some participants did not interpret and understand some questions 
and wording used in the GPAQ as intended. Problems that emerged mainly related to 
misunderstanding or not knowing what was meant by “vigorous and moderate intensity 
PA” and “at least 10 minutes”. Another problem was in reporting a “usual” week when 
there were no usual weeks, and this was quite a significant problem for those participants 
who worked in physically active departments. Another problem was that they had 
difficulty in answering questions about sedentary behaviour. Such problems resulted in 
under-reporting, over-reporting or even missing data.  
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CHAPTER 5: DISCUSSION  
 
This chapter is organised into five parts. The first part will discuss the findings of this 
study within the context of the three research questions and in relation to findings from 
other studies. Each research question will be discussed separately. The second part 
discusses the strengths and limitations of the study, while Part 3 suggests directions for 
future research. In Part 4, implications of the research and associated recommendations 
are discussed. In the last section, conclusions are presented. 
5.1  DISCUSSION OF RESULTS 
To this researcher’s knowledge, this study is the first to investigate the factors that 
influence Bruneian public service employees’ intentions to engage or not to engage in PA 
and to reduce their sedentary behaviour. The study used as its framework the IBM, which 
includes constructs from TPB and other influential constructs, to identify the salient 
beliefs to target in culturally tailored PA interventions in Bruneian public service 
employees. Furthermore, it was observed that the literature review showed that no study 
on IBM has fully applied IBM as a framework to examine PA. 
5.1.1 RESEARCH QUESTION 1. WHAT ARE THE COMMON UNDERLYING AFFECTIVE 
AND INSTRUMENTAL BELIEFS, SUBJECTIVE AND DESCRIPTIVE BELIEFS, AND PERCEIVED 
CONTROL AND EFFICACY BELIEFS ASSOCIATED WITH INTENTION TO INCREASE 
PHYSICAL ACTIVITY AND DECREASE SEDENTARY BEHAVIOUR AMONG BRUNEIAN 
PUBLIC SERVICE EMPLOYEES? 
To address the first research question, the following section will firstly discuss the salient 
beliefs associated with the intention to increase PA, and is then followed by a discussion 
of the salient beliefs associated with the intention to decrease sedentary behaviour.  
 
5.1.1.1  Physical activity 
For PA, the results of this study indicate that there are a number of IBM-related beliefs 
that Bruneian public service employees hold that are potentially important determinants 
of intention to engage in moderate to vigorous PA at least 30 minutes per day, 5 days per 
week.  
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Participants’ affective and instrumental beliefs about engaging regularly in 
moderate to vigorous physical activity 
This study supports the underlying IBM hypothesis that in order to assess participants’ 
attitudes towards performing a behaviour, there is a need to view attitudes as being 
composed of both the individual’s affective beliefs and instrumental beliefs about that 
target behaviour.  
In the literature reviewed for this thesis, all of the studies including instrumental beliefs 
(Coble et al., 2009; Darker et al., 2007; French et al., 2005; Hamilton & White, 2010) 
found that participants had positive and negative instrumental beliefs about PA. The 
findings of the current research are generally consistent with the previous research in that 
participants reported both positive and negative instrumental beliefs about PA. The most 
common positive instrumental beliefs were about the health benefits of being regularly 
physically active, particularly its fitness and disease-lowering benefits. The most 
common negative instrumental beliefs were also about health, such as increased risk of 
developing high blood pressure that could result in stroke or even death, and also about 
the impact on a person’s social well-being, particularly about creating interruption in an 
individual’s social life. Most beliefs elicited were similar to those from previous studies, 
with a focus on health and fitness. However, the current study did not identify some 
beliefs found in previous studies, namely missing work, or having to pay for rehabilitation 
and physical therapy, which have been identified as negative instrumental beliefs. In this 
present study, it was shown that most of these employees have strong positive 
instrumental beliefs about the benefits of PA in enhancing or maintaining their physical 
fitness and overall health, and in the prevention of disease. However, it appeared that 
most of these employees, especially those who reported having existing health problems 
(e.g. hypertension, diabetes mellitus, asthma), were concerned that engaging more in PA 
would negatively impact on their health. What they believed was that regular physically 
active could worsen their existing health condition. Hence, it was shown that having a 
health problem can prevent physically inactive participants from being physically active. 
They also believed that engaging in regular PA could be detrimental to their marriage and 
social life. Engaging more in PA after work or during leisure time, according to them, 
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could create conflict as a result of the time that would be taken away from their spouse 
and family members.  
In relation to affective beliefs, these were mostly overwhelmingly positive in the current 
study. For moderate PA, the most salient beliefs obtained were about enjoyment of the 
activity and the opportunity it offers for being with other people. The most salient beliefs 
about vigorous PA were again related to enjoyment, but about the experience of sweating, 
engaging in a regular habit, and being a role model to colleagues at work. This is 
consistent with previous studies (Bellows-Riecken et al., 2013; French et al., 2005). 
Negative affective beliefs towards regularly participating in moderate to vigorous PA 
were also evident in this study. Although most participants did not mention any reasons 
for not liking engaging in PA, there were a few participants who reported a negative 
affective belief: that they did not like or enjoy doing PA because of the negative, 
unpleasant emotional experiences that they had during or after doing PA. The most salient 
beliefs towards moderate PA were that this activity is unpleasant. For vigorous PA, more 
participants in the physically inactive departments than in the physically active 
departments reported strong negative affective beliefs. These negative beliefs included 
“unpleasant physical experience”, “not interested in vigorous PA”, “do not enjoy 
sweating”, “dislike having appetite increase”, and “feel tension/fear”. As has been shown 
in the current study, most Brunei public service employees had mostly positive affective 
beliefs, a finding that supports previous findings about physical activity (Bellows-
Riecken et al., 2013; French et al., 2005). However, there were differences in the negative 
affective beliefs. Unlike in the current study, researchers of previous studies did not find 
that “annoyance”, “not interested in vigorous PA”, “do not enjoy sweating”, “dislike 
having appetite increase” and “feel tension/fear” to be negative beliefs about PA. Also, 
previous studies found additional negative affective beliefs that were not found in the 
current study. These included inclement weather, unpleasant environments/materials, 
concern about other time commitments, and boredom from the repetitive nature of PA. It 
is thus clear from this study that many Bruneian public service employees find engaging 
in PA to be an enjoyable activity. However, when they encountered unpleasant 
experiences, these may cause them to display a marked change in their interest and 
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motivation to engage in regular PA. Their interest and motivation towards engaging in 
PA may then lessen and as a result, they may stop participating in PA. 
In summary, the findings from this study demonstrate that participants from both 
physically active and physically inactive departments had mostly positive affective 
beliefs and instrumental beliefs towards regularly moderate to vigorous PA for at least 30 
minutes per day, five days a week. Only a few participants from physically active and a 
few more from physically inactive departments had a negative attitude towards PA. These 
findings suggest that these public service employees in physically active and physically 
inactive departments experienced few negative affective beliefs towards PA. They were 
found to have strong, positive instrumental and affective beliefs that outweighed the few 
costs associated with PA behaviours. These strong positive beliefs may eventually 
encourage those who are physically inactive to become physically active in the future on 
an on-going basis, if barriers for them of doing so decrease. On the other hand, the 
presence of ill health and the negative impact of PA, mostly reported by participants from 
physically inactive departments, prevented some from becoming more physically active. 
In addition, despite the many benefits and enjoyment that PA can bring to their health, 
many participants did not engage in PA regularly due to past experiences that had caused 
them to find PA inherently unpleasant. These experiences influence their engagement in 
PA. Based on these findings, it seems to be critical for these employees to be aware that 
there is room for improvement and to learn more about the potential of PA to improve 
their health and fitness. It also appears to be important to address the negative experiences 
that some employees have had when engaging in PA. Given that some participants 
viewed PA as an unpleasant experience, it is critical to create PA programs that are fun, 
enjoyable and that fit their needs, as well as encouraging PA in groups with spouse and 
family. These measures may be effective in increasing their participation in regular PA. 
Creation of safe and comfortable PA environments by employers at the workplace and 
by the government or private businesses close to residential areas could also be effective 
in increasing public service employees’ attitudes towards PA, so that they can persevere 
with their physically activity.  
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Participants’ subjective and descriptive norm beliefs about engaging regularly in 
moderate to vigorous physical activity 
IBM suggests that perceived norms should be viewed as being composed of both 
subjective and descriptive norms. 
For participants from physically active and physically inactive departments, the most 
common salient referents were their work colleagues, partners or spouses, friends outside 
work and parents. This finding is generally consistent with the beliefs elicited from 
previous studies (Coble et al., 2009; Darker et al., 2007; Downs & Hausenblas, 2005a; 
Hamilton & White, 2010). However, participants in this study did not report that proximal 
family members, distal social networks, or social figures were salient referents, as was 
found in one previous study (Coble et al., 2009).  
Unlike in previous studies, another important salient referent elicited in this study was a 
participant’s employer, who was mentioned only by participants from physically active 
departments. Employers were positive referents for these participants because they gave 
support, encouragement, and incentives and were physically active themselves. IBM 
suggests that these positive referents likely influenced PA participation in these 
participants. In contrast, participants from physically inactive departments did not 
mention employers as referents, which is understandable because employers were also in 
physically inactive departments. Hence, to increase PA among employees who work in 
physically inactive departments, employers may need to give them strong support and PA 
opportunities in the workplace. This could be an important enabling factor that could help 
employees to be more physically active. Participants from physically inactive 
departments had also reported having other referents that likely had a negative influence 
on their PA behaviour. A few specifically said that colleagues at work, friends outside 
work, parents, partners/spouses, and other family members disapproved of their 
engagement in PA. These referents were not physically active themselves and, according 
to IBM, could have inhibited these participants from being physically active. The finding 
of a partner/spouse being an important referent was also found by Hamilton and White 
(2010).  
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In relation to salient descriptive beliefs, participants from physically active departments 
commonly reported that most of their friends, colleagues at work, and people who lived 
within their neighbourhood were engaging in PA behaviour. According to IBM, strong 
positive descriptive normative beliefs likely had a strong influence on their intention to 
engage in PA. In contrast, most participants from physically inactive departments 
reported that they seldom saw people around them regularly doing PA, either at work or 
in their neighbourhood. According to IBM, this finding indicates that having negative 
descriptive beliefs (i.e., perceiving few others engaging in the behaviour) negatively 
influenced these participants’ intentions to be physically active. These findings support 
the previous studies (Hamilton & White, 2010; Priebe & Spink, 2011) and are consistent 
with the descriptive norm component of IBM which points out that the perceptions of 
what others are doing with respect to the behaviour in question can influence intentions 
to either perform or not to perform the behaviour. It is further stated that usually 
individuals will tend to follow and do what others commonly and socially do (Cialdini et 
al., 1990), and this descriptive normative belief is said to be a stronger source of 
motivation than subjective normative beliefs (Rivis & Sheeran, 2003). 
In summary, across all participants from physically active and physically inactive 
departments, there appear to be many referents that approve as well as disapprove of these 
participants performing PA. Most reported that their colleagues and friends at work were 
their referents. Most participants from physically active departments indicated that their 
employer was another important referent, and this was not elicited from participants from 
physically inactive departments. It was also found that in a few participants from 
physically inactive departments, partners/spouses were perceived as those who either 
approved or disapproved of their engaging in PA. There was also a range of other people 
who they perceived as not approving of their being physically active. Descriptive beliefs 
appeared to play a more important role in influencing participants’ PA behaviour than did 
subjective normative beliefs: having other people around them who were physically 
active at work and in their neighbourhood seemed to have a stronger impact on their 
behaviour than did encouragement from other people for being physically active.  
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Participants’ perceived control beliefs and efficacy beliefs about engaging regularly 
in moderate to vigorous physical activity 
IBM suggests that personal agency is composed of both the individual’s perceived control 
beliefs and self-efficacy beliefs about that target behaviour. Previous research has 
explored perceived control beliefs and self-efficacy beliefs for PA (Coble et al., 2009; 
Darker et al., 2007; Downs & Hausenblas, 2005a; Hamilton & White, 2010).  
In this study, it appeared that there were similarities and differences between participants 
who worked in physically active versus physically inactive departments in what they 
perceived made PA easy or difficult. Participants from physically active departments 
commonly reported that having supportive social environments such as having PA as part 
of their work routine daily and receiving social support from physically active partners, 
family and colleagues at work were the most important factors that made doing PA easy. 
Similarly, participants from physically inactive department were also reporting that 
having a good quality built environment and neighbourhood, having others to exercise 
and be active with, having PA as part of one’s work routine, and having facilities at their 
workplaces would help them to be able to become and stay physically active. However, 
there were differences between participants from physically active departments and those 
from physically inactive departments perceived.  Participants from physically inactive 
departments believed that owning their own exercise equipment or having a personal 
trainer, could increase their motivation or intention to initiate and engage more in PA. 
These beliefs elicited, collectively, were similar to beliefs obtained in previous research 
(Coble et al., 2009; Darker et al., 2007; Downs & Hausenblas, 2005a; Hamilton & White, 
2010).  
In term of barriers, it was found that participants from inactive departments were more 
likely to report inhibitors to PA than were participants from physically active 
departments. Few participants from physically active departments reported inhibitors, and 
these were mostly barriers to vigorous PA participation, such as the discomfort some felt 
in doing that activity as a result of health problems or due to their advancing age. The 
most common negative perceived control beliefs (i.e., perceived barriers) reported by 
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participants from physically inactive departments were the lack of sports and recreational 
facilities. In addition, too much work, changes in daily life after marrying, and lacking 
social support from significant others were inhibitors. According to IBM, these salient 
beliefs were associated with these employees’ intentions to not engage in regular 
moderate to vigorous physical activity. Many factors identified as positive and negative 
salient control beliefs have appeared before in previous elicitation studies, and thus the 
findings from the current study are generally consistent with those from previous studies 
(Coble et al. 2009; Darker et al., 2007; Downs & Hausenblas, 2005a; Hamilton & White, 
2010). However, weather, which was previously reported to be a common inhibitor 
(salient negative perceived control belief) to PA (Darker et al., 2007), was not a common 
barrier for participants in the current study, since it was infrequently mentioned. 
Interestingly, identification of a financial bonus as a reward from which PA was made 
important and easily accessible, as well as having routine PA at the workplace, may be 
particularly salient motivating factors for Bruneian employees to become and stay 
physically active. It is also interesting to find that in this study, cultural and religious 
issues were also inhibitors to PA participation. These findings were unique to this study. 
On this basis, it can be argued that receiving a monetary bonus and having future career 
progression influenced by one’s PA level can motivate employees to be more physically 
active.  
In summary, these findings imply that there are many perceived behaviour control factors 
identified that could promote and inhibit the PA level of Brunei public service employees 
if addressed effectively. In view of the findings of this study, action will be needed from 
different sectors when planning and aiming to implement health promotion strategies that 
are effective and culturally relevant for public service employees, particularly those from 
physically inactive departments to encourage PA participation and thus reduce sedentary 
behaviour. Most importantly, it appears that there is a need to consider providing adequate 
access to sports and recreational facilities close to where these physically inactive 
department employees live and work. Furthermore, as most employees in physically 
inactive departments spend most of their waking time at their workplace, it may be 
important to also focus on initiating PA at the workplace to promote and increase these 
employees’ participation in PA. 
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In terms of self-efficacy, participants in the physically active departments appeared to 
have stronger self-efficacy towards regular moderate to vigorous PA compared with those 
from physically inactive departments. Most of the participants from physically active 
departments felt very confident because they could do these activities as part of their daily 
routine at work and, to some extent, during leisure time. Furthermore, having a workplace 
that provided sports facilities, such as a gym, swimming pool and running track that were 
free of charge, gave them the opportunity to be physically active and thus, helped increase 
their self-efficacy towards PA. Participants from inactive departments did not have such 
advantages, and they indicated that they had inhibitors to performing PA that resulted in 
them mostly having low self-efficacy beliefs. 
In summary, the findings suggest that for Bruneian public service employees there is a 
range of facilitators and inhibitors to participation in regular PA, and these are similar to 
those found in other populations. The main facilitators are having a good quality built 
environment; having work that requires being physically active; having partners, family 
and colleagues with whom to be active; and having access to exercise equipment or a 
personal trainer. Some facilitators were unique to this study, such as having a work bonus 
linked to PA participation and being required to do PA as part of work. Barriers to PA 
include a lack of sports and recreational facilities; too much work; having family and 
household commitments; and a lack of social support from partners. This study suggests 
that Bruneian public service employees working in inactive departments have more 
barriers to PA than those in active departments. Also, for Bruneian public service 
employees, self-efficacy is related to perceived behavioural control over factors 
influencing PA: employees from physically active departments, who perceive more 
control over PA than do those in physically inactive departments, tend to have higher 
self-efficacy than do those from physically inactive departments.  
 
5.1.1.2 Sedentary behaviour 
The following section will address the common underlying affective and instrumental 
beliefs, subjective and descriptive beliefs, and perceived control, and self-efficacy beliefs 
associated with the intention to decrease sedentary behaviour among Bruneian public 
service employees.  
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This is the first study to investigate beliefs about reducing sedentary behaviour among 
Bruneian public service employees using the IBM. To date, studies of the underlying 
factors influencing sedentary behaviour using IBM are lacking. However, studies have 
examined perceptions towards health risks associated with prolonged sitting (Duncan, 
Gilson, & Vandelanotte, 2014; Gilson, Burton, Van Uffelen, & Brown, 2011); barriers 
to, enjoyment of, and preferences for sedentary behaviour (Salmon et al. 2003); and 
perceived barriers and enablers to sedentary behaviour (Shuval et al., 2013). 
In this study, participants from physically active departments reported less time sitting at 
work when compared with participants from physically inactive departments. For 
participants from physically active departments, the nature of their work to some extent 
helped them to sit less and move more. In contrast, those who worked in physically 
inactive departments tended to do office work that kept them sedentary most of the day. 
Similarly, Jans et al. (2007) found that adults who spend most of their time sitting at their 
workplace (office-based workers) are those who are prone to prolonged periods of sitting. 
Participants from both physically active and physically inactive departments sat during 
travel to and from places because most of the time, they were fully dependent on their 
cars as their mode of transportation. Participants from physically inactive departments 
were also found to sit a lot more during their leisure when compared to those from 
physically active departments.  
Participants’ affective and instrumental beliefs about sedentary behaviour (less 
sitting)  
As mentioned earlier, there have been several studies that specifically examined 
sedentary behaviour (Duncan et. al., 2014; Gilson et al., 2011; Shuval et al., 2013; Salmon 
et al., 2003). However, none of these studies used a theoretical framework such as TPB 
or IBM as a basis to assess attitude, perceived norms nor personal agency beliefs.  
For example, in an earlier study in Australia, Salmon et al. (2003) conducted a large 
population mail survey of Australian adults (n = 1,332) to assess barriers to, enjoyment 
of, and preferences for sedentary behaviour. In that study, a high number of participants 
(63%) reported enjoyment of sedentary behaviour, such as TV viewing and reading. In 
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IBM, this feeling of “enjoyment” is considered to be an affective belief that is part of 
attitude. 
Similarly, Gilson et al. (2011) conducted a qualitative study involving sedentary office-
based service centre staff employees who worked in an Australian government statutory 
agency in regional Queensland. Participants were asked about their perceptions towards 
health risks associated with prolonged sitting, and strategies to reduce or break up 
occupational sitting time. In IBM, this is talking about the negative instrumental belief 
aspects of attitude. That study also sought management perspectives. Three focus groups 
were formed at the city centre. Two were non-management groups (n = 9 each, range 27–
59 years) and a team leader group (n = 6). At a regional site, another group was formed 
for logistical purposes (n = 2; a team leader and a non-management employee). Team 
leader employees were aged 35–56 years. That study found that most of these employees 
perceived prolonged sitting at work could have detrimental effects on health in that it 
could lead to poor health, primarily in terms of musculoskeletal issues. This, in turn, could 
precipitate more sitting and inactivity. In IBM, this relates to negative instrumental 
beliefs. Participants in the Gilson study also believed that prolonged sitting could 
contribute to feeling down, which in turn could lead to reduced levels of motivation. 
These beliefs reflect a negative affective belief about sedentary behaviour. To reduce 
prolonged sitting, a number of strategies were identified at the workplace, targeting 
individuals, workplaces, the organisation and the environment. Such strategies included 
workload planning, environmental changes (e.g., stairwell access, printers away from 
desks), work tasks on the move (e.g. walking meetings) and purposive physical activity 
(e.g. periodic breaks, exercise/walking groups). The perception identified as the primary 
barrier to implementation of these strategies was that these strategies would compromise 
productivity. In response to this, these participants felt that there was a need to involve 
team leaders in the integration and acceptance of these strategies into everyday workplace 
practices. 
In another study that examined sedentary behaviour, Duncan et al. (2014) examined the 
prevalence of being unaware of the risk associated with three sitting behaviours in adults 
aged 18+ years (n = 1256) residing in the state of Queensland, Australia. The behaviours 
 Chapter 5 – Discussion | 196 
 
were (1) sitting for prolonged periods, 2) sitting for prolonged periods while also 
engaging in regular physical activity, and 3) breaking up periods of prolonged sitting with 
shorts activity breaks. The aim was to identify sub-groups who had the lowest and highest 
prevalence of being unaware. The researchers found that the prevalence of being unaware 
of the risks associated with sitting was moderately high, with younger adults being less 
aware than older adults. Age, in this study, was the variable that most importantly 
differentiated awareness levels.  
In this study, participants’ affective and instrumental beliefs mirrored those of 
participants in the studies by Duncan et al. (2014) and Gilson et al. (2011). As in Duncan 
et al., the findings of this study revealed that most of the Bruneian public service 
employees from physically active and physically inactive departments were not aware of 
the health benefits of sitting less, nor did they know about the negative effects that sitting 
too much has on their health. For them, the reason to stand up regularly is to prevent 
physical discomfort, such as to relieve stiffness and pain (e.g. back pain) after sitting for 
too long. Similarly, they reasoned that they would need to sit to relieve physical 
discomfort, such as back pain and stiffness, after standing for too long; this is consistent 
with the study conducted by Gilson et al. (2011). To them sitting or standing was a matter 
of personal comfort. Therefore, their instrument belief was that sitting less was done to 
relieve discomfort, and their affective belief was that getting up from sitting is done to 
make oneself feel better.  
Participants’ subjective and descriptive beliefs about sedentary behaviour (less 
sitting) 
None of the participants reported that they knew any close family members, relatives, 
peers or friends who approved or disapproved of their sitting less during the day. This 
suggested that they too did not hold any subjective beliefs towards sitting less. Gilson et 
al. (2011) reported that some participants, independent of occupational roles, perceived 
that sitting time was somewhat at the discretion of the individual. At the workplace, they 
reported that it was individual choice whether to take breaks from sitting or not. In IBM, 
this reflects perceived descriptive norms. The findings of the current study suggest that 
to sit more or less is an individual choice and that no one tended to approve or disapprove 
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of them if they wished to sit more or less. So in this study, the findings revealed that for 
most office workers, prolonged sitting is a subjective norm that results in these workers’ 
lacking any behavioural intention to sit less.  
Participants’ salient perceived control beliefs and efficacy beliefs about sedentary 
behaviour (less sitting) 
It was not possible in this study to identify specific control or efficacy beliefs affecting 
Bruneian public service employees’ sedentary behaviour. The study findings suggest that 
these employees have no negative control beliefs as they could not identify any factors 
that would make it easier or more difficult to sit less, except feelings of pain and 
discomfort from prolonged sitting or standing that would encourage them to change 
position. In some ways, this finding on perceived control beliefs is in line with findings 
from the Shuval et al. (2013) study. Shuval et al. (2013) conducted a qualitative study, 
involving 25 participants. Their participants were primarily African American (82%), and 
more than half (52%) were female.  They were urban, low-income, ethnic minority adults 
who, on average, were aged 42 years (range 30-54 years), based in Dallas, Texas, USA. 
The researchers sought to examine the perceived barriers and enablers to sedentary 
behaviour. They found that most participants were unfamiliar with the term “sedentary 
behaviour”, and did not perceive a relationship between sedentary behaviour and health 
outcomes. The study was thus not able to examine factors affecting sedentary behaviour 
because participants did not perceive prolonged sitting to be an independent risk factor 
for disease. However, in another earlier study, Salmon et al. (2003) reported that more 
barriers to PA (i.e., perceived control belief in IBM) were associated with higher levels 
of sedentary behaviour. These barriers included the expense of being physically active 
(cost), work and family commitments, family that interfered with PA, weather impacting 
PA, and being too tired to do PA. 
With regard to efficacy beliefs, this study also demonstrated that Bruneian public service 
employees are not confident that they can sit less, as most participants did not know why 
they should stand more. Most of these participants would sit less if they felt like it. It was 
not a matter of any norms that indicated whether they should sit more or less. Because 
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they could not perceive any reasons to stand more and sit less, most did not feel confident 
that they could do so.   
In summary, there were no factors that could explain intention to decrease sedentary 
behaviour among the sample of Bruneian public service employees studied, because 
participants were not aware of a need to make this behaviour change; therefore, at this 
time it is not possible to identify salient beliefs to target with behaviour change strategies.   
Based upon these findings, the priority action should be to provide sufficient knowledge 
about sedentary behaviour and its consequences to one’s health, as well as to provide the 
necessary skills to reduce sitting.    
Another priority is improving the workplace environment. It is important for health 
reasons to work on changing the norms and policies of workplaces to reduce sitting time 
at work. Interestingly, Gilson et al. (2011) highlighted a number of strategies to reduce 
prolonged sitting at the workplace that would target not only individuals, but also the 
workplace settings. Such strategies included workload planning, environmental changes 
(e.g., stairwell access, printers away from desks), work tasks on the move (e.g. walking 
meetings) and purposive physical activity (e.g. periodic breaks, exercise/walking groups). 
In addition, the authors highlighted the need to involve team leaders to ensure that they 
take responsibility for reducing and breaking up occupational sitting, and to ensure 
success while working towards supporting and reinforcing these changes. Using the 
findings from that study to create strategies to decrease sedentary behaviour should prove 
beneficial for office-based Bruneian public services employees. These intervention 
strategies include not just health education, but also efforts to improve the social-cultural 
norms around sitting and moving and involving team leader “champions” at workplaces.  
The next section considers what was achieved in terms of this study’s second research 
purpose, described in Chapter 3. That was to consider if the IBM framework was useful 
for eliciting beliefs that influence PA and sedentary behaviour.  
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5.1.2  RESEARCH QUESTION 2. IS THE IBM FRAMEWORK USEFUL FOR ELICITING 
BELIEFS THAT INFLUENCE PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOUR? 
The IBM was found to be useful in providing a framework in which to understand beliefs 
of Bruneian adult public service employees that may influence their intentions to increase 
PA and reduce sedentary behaviour. The findings suggest that the most important salient 
beliefs for an employee depend on their current level of physical activity. This was clearly 
demonstrated in this study, where the results showed that there was a range of attitudinal, 
perceived norms and personal agency beliefs and that where there was a difference in 
beliefs between those who are physically active and those who are not. This showed that 
these beliefs may be important and may play a significant role in influencing these 
participants’ choice and intentions, and thus may ultimately drive them to either be 
physically active or physically inactive. The IBM suggested that it is thus a relatively 
useful avenue for eliciting beliefs that may influence PA and sedentary behaviour in the 
targeted population of Bruneian public service employees. It was useful in the way that 
it offers more detailed insights into specific reasons for why and how these beliefs shape 
decisions to engage or not to engage in PA and into perceptions about reducing sedentary 
behaviour. Moreover, the study findings will help this researcher develop in the future a 
questionnaire needed for a second phase of intervention development using IBM. In the 
second phase, post-PhD, the researcher will be able to further explore these beliefs and 
confirm whether the specific beliefs revealed in the elicitation study of this PhD strongly 
impact these behaviours in a larger sample from the target population of Bruneian public 
service employees. The findings of a second phase will enable this researcher to develop 
and implement culturally-relevant theory-based interventions for increasing physical 
activity and reducing sitting behaviour among Bruneian public service employees.   
5.1.3 RESEARCH QUESTION 3. DO BRUNEIAN PUBLIC SERVICE EMPLOYEES 
UNDERSTAND AND RESPOND AS INTENDED TO THE GLOBAL PHYSICAL ACTIVITY 
QUESTIONNAIRE? 
Another purpose of this study was to describe Bruneian public service employees’ 
understanding and responses to the GPAQ, in order to address Research Question 3.  In 
this study, as found in previous cognitive interview studies (Altschuler et al., 2009; 
Heesch et al., 2010), there were problems with the GPAQ in that participants did not 
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interpret and understand some questions and the wording used in this questionnaire in the 
way they were intended. The major findings were difficulties in understanding the terms 
“moderate and vigorous intensity activities”; in reporting a “usual” week when there were 
no usual weeks, in understanding “at least 10 minutes”, and in answering questions about 
sedentary behaviour. Participants reported difficulty in responding to the single sedentary 
behaviour question because there was a long list of examples of sitting within a number 
of contexts that they needed to recall. In addition, because they were not fully aware that 
sitting is an unhealthy behaviour, they were not aware of the amount of time they spent 
sitting. 
The findings from this study showed that the public service employees from physically 
inactive departments who do not regularly participate in PA are often unfamiliar with the 
terms “moderate and vigorous intensity activities” even though they were given examples 
of activities for each of these intensity levels. A few participants misunderstood the word 
“vigorous” to mean activities that are done in a rush, activities that are time-consuming, 
or activities that are light intensity PA. Some participants perceived moderate intensity 
activity as activities that were light intensity. This lack of understanding led to over-
estimation of PA by some participants and under-estimation by others.  
Accordingly, the cognitive interviewing used in this study revealed problems in 
answering questions about the frequency and duration of work-related PA. In this aspect, 
the majority of participants from physically active departments had a hard time coming 
up with the frequency and duration of their moderate and vigorous PA in a “usual” week. 
This problem was due to changing work schedules or changing engagement in moderate 
or vigorous PA during leisure time. Being military and police personnel, their “usual 
week” often changed according to the designated activity scheduled for them. For 
example, they could be assigned to 10 weeks of PA and then 4 weeks of less intense PA. 
These changes influenced these participants’ ability to respond. They tended to form their 
answers either by responding about their current PA or responding about the PA that they 
did most often. As a result, participants over-reported or under-reported their “usual” PA 
load. 
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The cognitive interviews also revealed that there was a problem with public service 
employees’ comprehension of “at least 10 minutes”. A few participants interpreted the 
phrase to mean that they were to include in their responses short sessions of PA over the 
day that could be less than 10 minutes in duration but that summed up to 10 minutes for 
the day. This could have resulted in over-reporting.  
The study findings also suggest that public service employees in Brunei experienced 
difficulty responding to the GPAQ question about sitting time. This was because there 
were many types of sitting to recall. Few participants were able to recall all their sitting 
time activities as requested by the GPAQ. Most expressed concern that they did not know 
how much time they spent sitting. Some could not answer and so had missing data. Some 
did attempt to respond, but only to report certain types of sitting that they could easily 
recall, such as sitting at work. As a result, they tended to under-estimate their sitting 
activity. Some participants from physically active departments assumed that they spent 
little time sitting because they were physically active at work and during leisure time, and 
gave general estimates of their sitting without summing up their hours. They too may 
have under-estimated their sitting time. Overall, these response patterns suggest that 
Bruneian public service employees have difficulty reporting their sitting time on the 
GPAQ. 
In summary, the findings from the cognitive interviews suggest that Bruneian public 
service employees have some difficulty in completing the tasks required to respond to the 
GPAQ. These revealed difficulties are quite similar with the administration of other PA 
questionnaires in other countries (Altscuhler et al., 2009; Nelson et al., 2009; Heesch et 
al., 2010). This indicates that although there were problems identified in the process of 
testing the GPAQ questions, the GPAQ was found to be as useful a questionnaire in 
Brunei as elsewhere, and thus should be considered for use with Bruneian public service 
employees. More rigorous reliability and validity testing is now warranted to better test 
its usefulness. 
 
 
 
 Chapter 5 – Discussion | 202 
 
5.2  RESEARCH STRENGTHS AND LIMITATIONS 
5.2.1 STRENGTHS 
The researcher maintained the trustworthiness of the data and study findings by 
employing a variety of methods towards establishing credibility, transferability, 
dependability and confirmability. As evidence for credibility, this researcher used 
conceptual frameworks, IBM and Conrad and Blair’s question and answer model, as 
overall theoretical frameworks for developing and implementing the study, as well as for 
grouping the themes that emerged and for interpreting the findings. To further establish 
the credibility of the study findings, this researcher integrated a process of member 
checking of salient beliefs. This involved the researcher’s interpretations of the data from 
the individual interviews being discussed in focus groups to verify that the researcher had 
accurately captured the beliefs that have an impact on PA and sedentary behaviours. 
These focus group interviews provided credibility to the study findings, as participants 
who previously participated in the individual interviews provided their feedback on the 
themes and subthemes that emerged. In addition, participants who were not included in 
the individual interviews, but were in the focus groups, confirmed that the interview 
findings were credible in the target population of Bruneian public service employees. To 
establish dependability of the data, this researcher’s codes, themes, and interpretation of 
the findings were reviewed by her primary supervisor. Dependability was also improved 
as saturation in the data had been reach before completion of 22 interviews. In the final 
five or six interviews, she found that there was no more new information being received. 
As a result, she stopped recruiting participants. In terms of transferability, so that it is 
easy for other researchers to replicate this study in other settings, it can be seen that the 
methodology, findings and discussion sections have clearly detailed the data gathering 
process (i.e. issues of gaining access to the study site, data collection methods, length of 
time spent on gathering data), how data were transformed into codes that represented the 
emerging themes, and how findings emerged from data to yield a meaningful picture of 
the behaviours under study, as well as in evaluating understanding and responses to the 
GPAQ. To establish confirmability, this study used an audit trail in which a detailed 
account of how this study was conducted, how data were collected, how the data were 
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analysed, interpreted, and transformed into codes that represented themes to explain and 
understand the given behaviour, were all carefully documented and described throughout 
all the stages of the research process. The audit trail of this study can be found mostly in 
the methodology chapter. This is to allow other researchers to determine whether they 
agree with these decisions and can arrive at the same conclusions about the data as done 
during the study.  
Furthermore, this study included employees who were from physically active 
departments and those who were from physically inactive departments at work. Doing so 
provided a range of attitudes, perceived norms, personal agency beliefs and 
interpretations and responses to the GPAQ. To the best knowledge of this researcher, the 
methods used in this line of research have never before been undertaken in Brunei. Thus, 
the findings have generated new knowledge about PA and sedentary behaviour, as well 
as about the GPAQ, in Brunei. This study, indeed, provides a “road map” for future 
Bruneian researchers, health promoters and allied health professionals undertaking health 
promotion work in the area of increasing PA and decreasing sedentary behaviour.  
As shown in this study, this researcher has described how to conduct a belief-elicitation 
study on PA and sedentary behaviour using IBM. Details are also given on how to use a 
test questionnaire to detect items that are not understood by respondents through the use 
of a cognitive interviewing technique based on Conrad and Blair’s question and answer 
model of questionnaire response. This work could be replicated by others in future 
studies. To conduct detailed belief elicitation as stated in the literature is very important 
for developing effective tailored IBM-based interventions. It is expected that from this 
detailed elicitation study, the most common underlying beliefs that the target population 
of Bruneian public service employees hold under each of the IBM constructs could be 
incorporated into a comprehensive questionnaire that could be administered to a much 
larger and more representative sample of Bruneian public service employees. The data 
collected from such a questionnaire will allow a researcher to understand which beliefs 
revealed in the current study are the most predictive of the intention to be regularly 
physically active in the larger population public service employee. This would allow a 
researcher to plan interventions for this target population. Similarly, carrying out 
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cognitive interviews to test the credibility of questions asked in a questionnaire is also 
considered to be an important tool. It helps one to detect problems or errors made by the 
respondents and also helps one in understanding how respondents interpret and answer 
questions. As such, the results from the cognitive interviews for the current study enabled 
a researcher to assess if the GPAQ is appropriate to be used in the target population. 
Overall, this researcher identified a number of important beliefs that this target population 
of Bruneian public service employees holds about PA and sedentary behaviours, and was 
able to detect problems that these participants encountered when completing the GPAQ.  
5.2.2 LIMITATIONS  
This study has several limitations. First, the findings of this study might only be 
applicable to participants in this study. Thus, the findings might not be applicable to other 
people in other settings. Specifically, because the study was conducted in four selected 
government departments in the Brunei-Muara district, an urban area located a kilometre 
from the capital city of Brunei, the salient beliefs identified may not reflect salient beliefs 
for other groups with different ethnicities, in other districts or in regional or remote areas. 
It is also not possible to determine if the findings of this study could be generalisability 
to the larger population of public service employees in Brunei –Muara because it was not 
possible data on the characteristics of the larger population were not available. However, 
the descriptions of the research process, the findings, and the interpretations made could 
provide sufficient detail for other researchers to determine its applicability to their own 
settings.  
Second, the cognitive interviewing portion of the study used only one method of data 
collection: individual interviews. The focus group participants were not asked to confirm 
the findings from the cognitive interviews and, if they had, they may have provided 
additional insight into how Bruneian public service employees respond to the GPAQ. 
However, limitations to the time allowable for the focus groups prevented the inclusion 
of discussion of the GPAQ in the groups. 
Third, recruitment was challenging for the first study (individual interviews), resulting in 
fewer participants in the study than anticipated. Potential participants were told during 
 Chapter 5 – Discussion | 205 
 
recruitment that the interview would take up to 2 hours to complete as three topics would 
be covered. The required time for participation may have led to low recruitment, and 
some participants withdrew from the interview. Moreover, morning interviews were 
scheduled right before lunch and afternoon interviews were scheduled later in the 
afternoon, finishing around 5 pm. These times were chosen based on the desires of the 
participants. However, participants who had children needed to leave work earlier than 
lunch and then again before 5 pm to pick up their children, which also could have led to 
difficulties with recruitment and retention. Thus the length of the interviews and the 
scheduled time of the interviews could have resulted in the low number of participants. 
Fourth, the time at which the second stage was conducted (the focus group interviews) 
was unfortunately during the fasting month of Ramadhan. Ramadhan is a holy month 
where Muslim people do not eat or drink for at least 13 to 14 hours, from dawn to sunset, 
for a month. Moreover, working hours during this holy month are kept much shorter than 
the usual working hours to allow employees more time to prepare food, and get ready for 
breaking their fast and doing their Taraweeh prayer. Taraweeh prayer during Ramadhan 
is a special evening prayer, and most Muslims are encouraged to pray in the mosque. This 
change of routine for the month may have resulted in low recruitment into the second 
stage of the study, as employees might have felt that they had other more important 
commitments before and after work at that time. 
Another limitation could be the influence of incentives. The majority of participants in 
this study were from division 3, 4 and 5 of the public service. They would have had some 
of the lowest salaries in the public service, between B$600 and $2500 per month. Few 
were from divisions 1 or 2: employees in those divisions earn the highest salaries, B$2500 
per month. Offering incentives, such as the chance to win 4 “big” prizes from this study’s 
lucky draw, could have been especially attractive to low-income earners. Other 
researchers have reported that incentives can facilitate recruitment and motivate 
participation among individuals who might otherwise refuse to participate (Singer, 2002; 
Church, 1993). Therefore, while a strength of the study was the recruitment of employees 
who may not have participated otherwise, a limitation was that good representation across 
all divisions of the public service was not evident. Furthermore, because this study 
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received more responses from employees in division, 3, 4 and 5, and less from division 1 
or 2, presumably due to the incentives offered, the results may have been biased and only 
reflect mostly the beliefs of employees in divisions 3, 4, and 5.  
5.3  DIRECTIONS FOR FUTURE RESEARCH 
This study captured the most commonly held salient beliefs of this particular population 
of Bruneian public service employees. In accordance with IBM, the next step in this 
research project is to use these identified salient beliefs as the basis for constructing a 
culturally appropriate survey involving a larger, representative sample of Bruneian public 
service employees. It is through this questionnaire that the relative importance of factors 
that influence Bruneian public service employees’ intentions to increase PA and decrease 
sedentary behaviour will be explored. The findings from the administration of this 
questionnaire will help this researcher to develop targeted interventions that aim to 
increase the PA levels and decrease sedentary behaviour for this population. The findings 
can also provide valuable information and guidance for policy makers, health care 
practitioners, employees and employers to make better decisions and take responsibility 
for changing their work and physical environments in order to encourage and provide 
opportunities for PA participation and reduction in sedentary behaviour.  
This also applies to the study of the GPAQ using cognitive interviewing. The findings of 
the cognitive testing on the GPAQ in this study suggest that although there were some 
problems found in the ability of participants to understand and answer the GPAQ 
questions, these problems were considered minor and were also observed in other studies 
that did cognitive testing of PA questionnaires. Thus, the findings of this cognitive testing 
on the GPAQ do not appear to preclude the use of the GPAQ and thus, it may be 
appropriate for use among Bruneian public service employees. The GPAQ has been 
described as one of the most widely used surveillance tools for assessing both PA and 
sedentary behaviour (Armstrong & Bull, 2006). 
In recent years, the GPAQ has been shown to be a valid, reliable and culturally relevant 
measurement tool for use on a local, national and international scale, in many populations, 
in developed and developing countries. Considering this and taking into account that in 
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Brunei no standard tool has ever been used to measure PA and sedentary behaviour 
among public service employees, it is imperative for this researcher to attempt to establish 
one for use in Brunei. In order to establish whether the GPAQ is appropriate to be used 
in the general population, it is important for this researcher to conduct further research to 
determine if the GPAQ is valid and reliable for use in Bruneian populations beyond the 
public service employees’ population, to be able to assess PA and sedentary behaviour 
more broadly. 
With the current results on the GPAQ, this researcher hopes to be able to use this 
questionnaire in a future study to assess habitual PA patterns in various domains (at work, 
transportation and recreational activity), as well as to assess sedentary behaviour among 
the population of public service employees in Brunei and the broad adult population in 
Brunei. Additionally, the use of the GPAQ in Brunei would allow this researcher to make 
comparisons between Brunei and other countries in terms of PA and sedentary behaviour 
patterns and trends.     
There is a need for ongoing research on PA and sedentary behaviour. More Bruneian 
researchers should be encouraged to conduct similar elicitation studies in other samples 
of Bruneian employee populations in order to determine whether the beliefs identified in 
this study would be similar. For example, studies could be extended to other diverse 
populations of employee groups in different organisations, sectors and locations to further 
address the gaps in knowledge about PA and sedentary behaviour in Bruneian employees. 
This would provide additional insights into the different beliefs that influence these 
population’s PA and sedentary behaviour.  
5.4  IMPLICATIONS OF THE RESEARCH, AND RECOMMENDATIONS 
This study supports IBM as a framework for identifying factors that are likely to influence 
Bruneian public service employees’ PA. The findings of this study reveal important 
implications for developing appropriate interventions to increase PA participation among 
Bruneian public service employees. IBM was also useful for identifying the lack of 
awareness about the negative health consequences of sedentary behaviour among 
members of this population of public service employees. If this study’s findings are 
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confirmed in a future quantitative study with a larger, representative sample of Bruneian 
public service employees, it will have important implications for Brunei public service 
employers to take action and to start planning appropriate interventions to increase PA 
among Bruneian public service employees working in sedentary jobs. Additionally, 
findings from the cognitive interviews in this study suggest that a cognitive method using 
Conrad’s and Blair’s model framework is useful in testing public service employees’ 
ability to understand the questions asked in the GPAQ. Thus, the cognitive interviews 
allowed for the credibility of the questions to be examined and thus enabled the 
identification of problems with the questions. 
In this study, most participants from physically inactive departments were found not only 
to be physically inactive at work due to the nature of their sedentary occupation, but also 
to be doing little PA during their leisure time. This suggests that there is a need to 
prioritise this group of public service employees to increase their PA and reduce their 
sitting time at work, at home and during their leisure time. 
This is not to say that the public service employees who are physically active at work and 
during their leisure time should not be given priority; in fact, they too indeed should be a 
concern in that they need to reduce their sedentary behaviour while maintaining their PA. 
This is because many studies have indicated that even those who are physically active 
have an increased risk of developing chronic diseases if they sit for prolonged periods of 
time. In order to increasing PA and thus reducing sedentary at work, the WHO (2016) 
has highlight the workplace as an important and priority setting for health promotion 
activities or programs. Promoting activities or programs at workplace have been reported 
to have considerable influence on improving not only the health, productivity but also the 
quality of life of the workforce/ employees. This, in turns may improve the health of their 
families, communities and societies as a whole.  
This study’s findings suggest that it is imperative to acknowledge Brunei public service 
employees’ complete range of underlying attitudinal, perceived norms and personal 
agency beliefs on factors that influence the uptake and maintenance of PA and the 
reduction in sedentary behaviour. These are extremely important for designing behaviour 
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change interventions that are appropriate and effective for Bruneian public service 
employees Although this study indicates that providing education to increase awareness 
of the consequences of physical inactivity and prolonged sitting should be a priority 
action, quantitative research is needed to explore further the factors that influence the 
decisions of the broader population of Bruneian public service employees to engage in 
PA and to reduce sedentary behaviour. This type of research, which is the next step in 
this line of research post-PhD, will assist this researcher in developing effective strategies 
or interventions, aiming to increase PA and reduce sedentary behaviour in the target 
population of Brunei public service employees.  
The findings on sedentary behaviour in this study suggest that most Bruneian public 
service employees were unaware of the need to decrease prolonged sedentary behaviour. 
Their instrument and affective beliefs were that sitting less was only done to relieve 
discomfort (instrumental belief) and thus feel better (affective belief), not for long-term 
health risks. This finding indicates that “sedentary behaviour’ is still a relatively unknown 
health risk among Brunei public service employees. It is suggested that there is a need to 
work on familiarising Bruneian public service employees with the health effects of 
prolonged sedentary behaviour. Promotional efforts are thus needed to be taken to provide 
education/messages to government department employers on the potential health risks of 
prolonged sitting, to convince them to promote change in the workplace and to educate 
their employees about breaking up sitting time at work.  
At the workplace level, findings discussed also suggest that there is a great need to 
convince government department employers that changes in PA and sitting behaviour are 
needed, especially among public service employees from physically inactive 
departments. This would require education of employers, as well as changes in the 
workplace to allow public service employees in physically inactive departments to have 
time for PA and to reduce their time spent sitting while at work. Education alone will not 
change behaviour. Instead, as indicated by the findings of this study, inhibiting and 
enabling factors in the environment must be addressed in order to encourage changes in 
the population of Brunei public service employees.  
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Also at the level of the workplace, participants from physically inactive departments 
reported that too much work and lack of time made it difficult to find time for PA. This 
suggests that initiating and promoting PA programs within the workplaces of Brunei 
public service employees during normal working hours, at times and location that are 
feasible for them, might encourage employees from physically inactive government 
departments to participate in PA. Given the importance of descriptive norms and affective 
beliefs, there is a need to target, as much as possible, PA that promotes fun and enjoyment, 
as well as social engagement, in the form of group exercise classes or sports teams or 
clubs, buddy systems and/or organized sport competitions. Promoting this type of activity 
is important because this was what participants liked most about participating in PA. In 
addition, there is the need for government department employers to enact appropriate 
supportive workplace policies to support and sustain the uptake of PA and the reduction 
of sitting time at workplaces. This is likely to assist in increasing self-efficacy towards 
these behaviours.  
The findings have important implications for the Brunei Government, Ministry of Health. 
The Ministry, as a key decision-maker, can encourage public service employees to 
increase their PA and reduce their sedentary behaviour, which is a new issue that many 
have never heard about. The Brunei Government, Ministry of Health, needs to organise 
campaigns that will highlight the consequence of physical inactivity and sedentary 
behaviour on their employees, and devise workplace strategies to promote PA and reduce 
sedentary behaviour.  
Looking beyond the public service, the study findings also have implications for health 
care practitioners in Brunei. Because they are role models for healthy behaviours, it is 
essential that they update their knowledge and understanding about the health risks 
associated with being physically inactive and sedentary. Having improved their 
knowledge, they need to be encouraged to be more proactive in reaching out to provide 
robust health education that encourages their patients from the general Brunei population 
to be physically active and less sedentary. 
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More broadly in the general population, motivation could also be fostered by the 
government creating opportunities for PA within neighbourhoods, such as recreational 
facilities, parks, sports facilities, and footpaths for walking or jogging. More generally, 
governments can improve the social and physical environments within which the general 
Bruneian population spends its time, such as at work, at home, and in the community. 
Improving these environments should increase participation in moderate to vigorous PA 
in the general Brunei population. 
5.5  CONCLUSION 
To conclude, the use of IBM was useful for understanding the underlying factors that 
influence Bruneian public service employees’ intentions to engage or not to engage in PA 
and to reduce sedentary behaviour. Up to now, no research has used IBM to examine 
Bruneian public service employees’ perceptions about PA and sedentary behaviour; 
neither has there been any research conducted in Brunei to assess people’s ability to 
respond to the GPAQ.   
Having insight into these public service employees’ beliefs is useful for developing a 
future questionnaire for Bruneian public service employees as a whole. The findings of 
the questionnaire will be used in the future to construct appropriate intervention strategies 
to encourage this employee population to be more physically active and reduce its 
sedentary behaviour.  
 
The study also highlights the importance of considering the ability of Brunei public 
service employees to respond to the GPAQ. The study revealed that public service 
employees have some difficulties in completing the GPAQ. These problems are similar 
to, but no worse than, those found for other PA questionnaires used in other countries. 
This researcher would argue that the GPAQ may be useful, but caution is warranted in 
administering the GPAQ with Brunei public service employees. Before doing so, the 
reliability and validity of the GPAQ for Bruneian public service employees should be 
carried out. 
The GPAQ could be used more broadly in future surveillance of PA among adults in 
Brunei, in a comparison of PA and sedentary behaviour between Brunei and other 
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countries, and in evaluations of any population-level strategies developed to influence PA 
and sedentary behaviour in Brunei, but only if it is further tested for its appropriateness 
for use among the wider Bruneian adult population. 
Overall, despite the limitations, this study has identified for the first time the affective 
and instrumental attitude beliefs, subjective and descriptive beliefs, and perceived control 
and self-efficacy beliefs that Bruneian public service employees have about PA and 
sedentary behaviour. Findings on PA revealed that the majority of participants from 
physically inactive departments appeared to be physically inactive in that they did not 
engage sufficiently in regular moderate to vigorous PA, unlike participants from 
physically active departments. According to IBM, and supported by the current study, 
descriptive beliefs, perceived control beliefs and self-efficacy belief constructs influenced 
the PA behaviour of the participants from physically inactive and active departments. 
Importantly, differences between participants from physically active and inactive 
departments could be best explained by perceived control beliefs. Participants from 
physically active departments had facilitators not available to those from physically 
inactive departments: namely time during work and facilities at the workplace to do PA 
and an incentive program that required these employees to pass PA tests with the potential 
for career advancement opportunities based on test results.  
Thus, there is a need to increase PA among employees from physically inactive 
departments of the Bruneian public service. When designing interventions aiming to 
increase PA among these employees, this study suggests that focusing on IBM’s set of 
underlying beliefs may be useful. Highlighting that physical activity is a social norm 
(descriptive), addressing and tackling public service employees’ strong negative 
perceived control beliefs (i.e. many barriers and few facilitators to PA) may increase 
Bruneian public service employees’ self-efficacy for PA and in turn their PA. On the 
other hand, for sedentary behaviour, this study highlights that there was a very high level 
of negativity around decreasing sedentary behaviour because these employees were 
unaware of the health risks associated with prolonged sitting. Raising awareness of the 
consequences, providing strategies for sitting less, and changing the policies of 
workplaces may be necessary in order to change sedentary behaviour in this Bruneian 
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public service employees. Future interventions should assess public service employees’ 
levels of knowledge and workplace environments before planning interventions for 
reducing sedentary behaviour.  
In summary, this study was an elicitation study that elicited the IBM beliefs of public 
service employees in Brunei. The next step will be a quantitative study with a large, 
representative sample of public service employees, to be conducted to verify the current 
study findings. The findings of that study will be used to develop targeted interventions. 
Moreover, there is a strong need for a tool to assess adults’ PA and sedentary behaviour 
patterns and trends in this Bruneian public service employees. The findings of this study 
suggest that the GPAQ is an appropriate tool for this purpose.   
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APPENDIX 2: SAMPLE OF A LETTER REQUESTING SUPPORT FROM THE DIRECTOR 
GENERAL OF THE IN-SERVICE TRAINING SCHEME OF THE PUBLIC SERVICE 
DEPARTMENT 
 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
 
Date: ……. August, 2012 
 
To: 
Director General, 
In service training scheme of the Public Service department, 
…………………… 
…………………… 
 
REQUESTING A SUPPORT LETTER TO GET ACCESS TO DEPARTMENTS FOR RESEARCH OR 
RECRUITMENT SITES 
 
Dear ….: 
I am a doctorate candidate in the School of Public Health and Social Work, Faculty of Health at 
Queensland University of Technology in Brisbane, Australia. I have been awarded a scholarship 
under the Government of Brunei Darussalam In-Service Training Scheme.  I have also been an 
educational officer (Nursing educator) in Brunei for 17 years, and have worked at the Institute 
of Health Science since 2009. 
I am about to begin a research study to explore Bruneian adults’ views about physical activity 
and other activities as well as to evaluate whether a current questionnaire used internationally 
to measure physical activity and other activities is acceptable and appropriate for use with 
Bruneian adults. This will involve collection of data first by interviews and then by focus groups 
meetings.  
I have selected four units/ departments purposely as my research or recruitment sites. These 
departments / units are as follows: 
1)……………………………………………… 
2)………………………………………………. 
3)………………………………………………. 
4)………………………………………………. 
With your permission, I plan to seek approval from the Heads of these departments for the 
following: 
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o to permit me to recruit employees in their unit/department for participation in 
interviews and focus groups. 
o to allow me to conduct the interviews and the focus groups meetings with employees 
in their departments during working hours at appropriate times and dates. 
o to allow me to use their receptionist or another designated person as my first contact 
person at their administration office; this person will be given study information 
packages to have available for interested employees to collect and to allow me to send 
email reminders to their employees both 7 days and 14 days after information packages 
are sent. 
o to allow me to give participants during my interviews with them information packages 
describing the focus group meetings (the next stage of the study), for them to give other 
employees.  
o To provide me accesses to locations/ physical space within their unit/department for 
holding private interviews and focus groups meetings. 
o to provide equipment and other facilities (for example chairs, table and projector) as 
needed for conducting the interviews and focus groups meetings. 
o to provide a space that is visible to employees (E.g. in the lobby) to display flyers about 
the interviews and focus group meetings. 
Therefore, I would highly appreciate if you could provide a letter of support to each Head of 
these units/departments to encourage them to give me access to their employees and to allow 
me to use their units/departments as my research and recruitment sites.  
Please find attached the details about both the individual interviews and focus group studies. 
More information about the interviews will also be available for potential participants at 
http://www.mardiahthesisproject.weebly.com , and such information about the focus groups 
will be available at this website later, in about 8 weeks.    
If you have any queries about this study, please do not hesitate to contact me on +673 8 647147. 
You may also contact my supervisors at Queensland University of Technology in Brisbane, 
Australia. Their details are available on the participant information sheet attached.   
I will make a follow up phone call to your secretary in a few days’ time to enquire about this 
letter and your support for my research study.  
Last I would like to thank you in advance for whatever action taken and assistance that you may 
provide in making this study possible. 
Yours sincerely, 
………………………………… 
(Mardiah binti Haji Mahmud) 
Cc 
o Director General of Public Services, Civil Service Department, Prime Minister’s Office, 
Berakas Old Airport, Bandar Seri Begawan BB3510, Negara Brunei Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 2600, 
Canberra, Australia. 
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APPENDIX 3: RESPONSE AND SUPPORT LETTER FROM THE DIRECTOR GENERAL 
OF THE IN-SERVICE TRAINING SCHEME OF THE PUBLIC SERVICE DEPARTMENT 
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APPENDIX 4:  SAMPLE OF A LETTER REQUESTING PERMISSION TO USE A 
SELECTED DEPARTMENT AS RESEARCH RECRUITMENT SITE 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
 
Date: ……. August, 2012 
 
To: 
…………………… 
…………………… 
 
REQUESTING PERMISSION TO USE YOUR DEPARTMENT AS A RESEARCH RECRUITMENT 
SITE 
 
Dear ….: 
I am a doctorate candidate in the school of Public Health and Social Work, Faculty of 
Health at Queensland University of Technology (QUT) in Brisbane, Australia, who has 
been awarded a scholarship under the Government of Brunei Darussalam In-Service 
Training Scheme.  I have also been an educational officer (Nursing educator) for 17 
years, and have worked at the Institute of Health Science since 2009. 
I am conducting a research study to explore Bruneian Adults’ views about physical 
activity and other activities. I am also evaluating whether a current questionnaire used 
internationally to measure physical activity and other activities is acceptable and 
appropriate for use with Bruneian adults. This will involve holding interviews and focus 
groups meetings and this study has been approved by the School Research Ethics 
Committee at QUT. 
 
Recently, the Director General of Public Services, Civil Service Department, has given me 
approval to use four units/ departments as recruitment sites from my study.  Your 
department has been selected as one of these sites. 
 
Attached you will find a copy of the approval to conduct the study from the Research 
Ethics Committee at QUT and a copy of a support letter from the Director General.  
Further details about both the individual interviews and focus group studies are also 
attached. 
 
Therefore, I am now requesting your support and approval if I could use your unit/ 
department as a research and recruitment site for my study.  
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I would highly appreciate if you would allow and provide the following: 
o Allow me to recruit employees in your department to participate in individual 
interviews and focus group meetings. 
o Allow me to conduct the interviews and focus groups meetings with the 
confirmed participants during working hours at the secured appropriate times 
and dates. 
o Allow the receptionist or anyone as allocated as the first contact person at your 
administration office to distribute and give an interview information package 
containing study details and an informed consent form to sign, to your 
employees. 
o Provide assistance to send email reminders to employees both 7 days and 14 
days after confirmation packages are sent. 
o Allow permission to use the confirmed interviews participants to distribute 
information packages describing the next stage of the study for distribution to 
other employees they know. 
o Provide access to locations/ physical space within your department that permits 
privacy to hold interviews and focus groups meetings. 
o Provide necessary equipment and other facilities (for example chairs, table and 
projector) as needed for conducting interviews and focus groups meetings 
o Provide a space that is visible to employees (E.g. in the lobby) to display a flyer.  
 
Once I have your approval, I will provide you the following: 
o A copy of study flyers to display in your department. 
o A copy of the study details, for use by your unit/department as a reference. 
o Copies of the information packages that are to be made available to interested 
employees by your receptionist or another designated individual. 
o More details about the study if requested, in a meeting with me. 
o The email address of the study’s website for interested employees.  
  
If you have any queries about this study, please do not hesitate to contact me on +673 
8 647 147. You may also contact my supervisors at Queensland University of Technology 
in Brisbane, Australia. Their contact details are available on the participant information 
sheet attached. 
Last I would like to thank you in advance for whatever action taken and assistance that 
you may provide in making this study possible. 
 
Yours sincerely, 
………………………………………… 
(Mardiah binti Haji Mahmud) 
Cc 
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o Director General of Public Services, Civil Service Department, Prime Minister’s 
Office, Berakas Old Airport, Bandar Seri Begawan BB3510, Negara Brunei 
Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 2600, 
Canberra, Australia 
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APPENDIX 5: SAMPLE OF A FLYER INVITING TARGET SAMPLES TO PARTICIPATE IN 
INTERVIEWS 
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APPENDIX 6: SAMPLE A LETTER REQUESTING A PERSON TO ASSIST IN 
TRANSLATING QUESTIONNAIRES 
 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
Date: ……. August, 2012 
REQUESTING A PERSON TO ASSISTS IN TRANSLATING QUESTIONNAIRES 
Dear Sir/ Madam, 
I am currently a doctorate candidate in the School of Public Health and Social Work 
at Queensland University of Technology in Brisbane, Australia. I have been awarded 
a scholarship under the Government of Brunei Darussalam In-Service Training 
Scheme.  I have also been an educational officer (Nursing educator) in Brunei for 17 
years, and have worked at your Institute of Health Science since 2009 under 
Universiti Brunei Darussalam.  
I am about to begin a research study to explore Bruneian adults’ views about 
physical activity and other activities as well as to evaluate whether a current 
questionnaire used internationally to measure physical activity and other activities 
is acceptable and appropriate for use with Bruneian adults.  
During this research study, I will use a number of questionnaires that are currently 
in English and require translation into Malay.  The translation of these questions will 
require the work of a qualified translator from your language department.   
Therefore, I would highly appreciate if you would allocate to me one or two persons 
from your department, to translate these questionnaires and other documents that 
I plan to use in my research study into Malay.  
I will make a follow up phone call to your secretary in a few days’ time to enquire 
about this for my research study.  In the meantime, should you have any questions 
concerning this request, please do not hesitate to contact me on +673 8 647147. 
Thank you in advance for your assistance. 
Last I would like to thank you in advance for whatever action taken and assistance 
that you may provide in making this study possible. 
Yours sincerely, 
…………………………………………… 
(Mardiah binti Haji Mahmud) 
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Cc 
o Director General of Public Services, Civil Service Department, Prime 
Minister’s Office, Berakas Old Airport, Bandar Seri Begawan BB3510, Negara 
Brunei Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 
2600, Canberra, Australia. 
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APPENDIX 7: AGREEMENT TRANSCRIBER/ TRANSLATOR FOR RESEARCH STUDY 
 
AGREEMENT TRANSLATOR FOR RESEARCH STUDY 
Exploring Bruneian Adults’ Views about Physical Activity and Other Activities 
QUT Ethics Approval Number 1200000338 
RESEARCH TEAM: 
Principal Researcher 
Mardiah binti Haji Mahmud, HL90 Doctorate of Health Science student 
Mobile:  +6738 647 147  Email: m.hajimahmud@student.qut.edu.au 
 
Principal Supervisor (QUT): 
Dr Kristiann Heesch, DrPH, MPH 
Senior Lecturer in Health Promotion 
Telephone: +61 7 3138 5460 Email:  k.heesch@qut.edu.au 
 
Associate Supervisor (QUT): 
Professor MaryLou Fleming, PHD 
Professor and Head of School 
Telephone: +61 7 3138 3370 Email:  ml.fleming@qut.edu.au 
School o f  Pub l ic  Health  and Soc ia l  Work,  Facu lty o f  Health ,  Queensland Univers ity 
of  Technology  
THE AGREEMENT 
As this study involves questioning individuals about what they think about physical activity and other 
activities they do as well as to learn how they interpret the questionnaire that has been used 
internationally to measure these activities, I, the Principal Researcher in this study, require you to sign 
this translator confidentiality agreement. 
As the translator for this study you must: 
 Keep all information related to this study secret and confidential. 
 Not disclose on to any person or make known in any manner any part of the study’s information. 
 Keep the study’s information in a secure place so as to ensure that unauthorised persons do not 
have access to it. 
SIGNATURES 
This agreement shall be effective when signed and dated by all parties: 
TRANSLATOR 
Name  
Signature  
Date   
WITNESS 
Name  
Signature  
Date   
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APPENDIX 8: SAMPLE OF INVITATION LETTER FOR INTERVIEW 
 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
Date: 24 September, 2012 
Study Exploring Bruneian Adults’ Attitudes about Physical Activity and Their Other Activities 
Dear Sir/ Madam, 
I am currently a doctorate candidate in the School of Public Health and Social Work at 
Queensland University of Technology in Brisbane, Australia. I have been awarded a scholarship 
under the Government of Brunei Darussalam In-Service Training Scheme.  I have also been an 
educational officer (Nursing educator) in Brunei for 17 years, and have worked at the Institute 
of Health Science since 2009.  
I am doing my research thesis work which involves interviewing employees like you for the 
award of Doctorate in Health Science (Majoring in Health Promotion).  
Your Head has given me permission to ask you and other employees from your unit/ department 
to participate in an individual interview for my research, and I am hoping that you will agree to 
be interviewed. During the interview, I will ask you about any physical activities that you do as 
well as about other activities that you do. I will also ask you about your attitude and thoughts 
about such activities. Your input is extremely important to this line of research into the activities 
of Bruneian adults.  
The interviews are confidential, so nobody in your department or elsewhere will be informed of 
our discussion. Your Head has agreed that the interview can be in a quiet location in your work 
place during working hours, and the exact time and date can be arranged to be convenient for 
you.  Light refreshment will be provided. 
After participating in this interview, you will be provided feedback about your body mass index 
(BMI) and your physical activity participation levels, along with current recommendations to 
inform you of your health status. 
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For your participation, you will receive a mug as a thank you, and you will be entered in a draw 
to win one of four gifts (electrical or home ware products), worth a value of B$100 - 200 each.  
Winners will be notified at the completion of all interviews. If you choose to participate in focus 
group meetings that will be conducted a few weeks after the completion of the interviews, you 
will be entered in additional draws to win gifts (DVD player, DVD micro theatre, Exercise bike 
and Unisex bike), each with similar value.  
Your participation in the interviews and/or focus groups for my research is entirely voluntary 
and you can withdraw at any time. If you are interested, please read the information about the 
research that is available at your administration office.  This information will discuss what the 
interview will involve. To participate or ask me questions about the study, please contact me at 
+673 8647147 or via email at m.hajimahmud@student.qut.au. You can also access information 
about this study at http://www.mardiahthesisproject.weebly.com .  Information about the 
focus group sessions will be added to this website once I am ready to set them up.  
Thank you in advance for your participation. 
Sincerely, 
 
………………………………………..… 
(Mardiah binti Haji Mahmud) 
Cc 
o Director or Head of the Four Participating Departments 
o Director General of Public Services, Civil Service Department, Prime Minister’s Office, 
Berakas Old Airport, Bandar Seri Begawan BB3510, Negara Brunei Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 2600, 
Canberra, Australia. 
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APPENDIX 9: PARTICIPANT’S INTERVIEW INFORMATION SHEET (BLUE SHEET) 
 
 
 
PARTICIPANT INFORMATION SHEET 
Interview – Stage 1 data collection 
Exploring Bruneian Adults’ Views about Physical Activity and Other Activities 
QUT Ethics Approval Number 1200000338 
 
RESEARCH TEAM: 
Principal Researcher 
Mardiah binti Haji Mahmud, HL90 Doctorate of Health Science student 
Mobile:  +6738 647147 Email: m.hajimahmud@student.qut.edu.au 
 
Principal Supervisor (QUT): 
Dr Kristiann Heesch, DrPH, MPH, Senior Lecturer in Health Promotion 
Telephone: +61 7 31385460 Email:  k.heesch@qut.edu.au 
 
Associate Supervisor (QUT): 
Professor MaryLou Fleming, PHD, Professor and Head of School 
Telephone: +61 7 31383370 Email:  ml.fleming@qut.edu.au 
 
School of Public Health and Social Work, Faculty of Health, Queensland University of 
Technology 
 
DESCRIPTION: 
Description of the study 
This project is undertaken by Mardiah binti Haji Mahmud as part of her HL90 Doctorate of Health 
Science research study at Queensland University of Technology in Brisbane, Australia. Her 
research study involves two stages and this is the first stage, a face to face, individual interview. 
 
The purpose of this study 
The overall purpose of conducting this interview is to learn what Bruneian adults think about 
physical activity and other activities. The study will also evaluate whether a current 
questionnaire used internationally to measure physical activity and other activities is acceptable 
and appropriate for use with Bruneian adults.  
 
PARTICIPATION: 
Bruneian government public civil service employees, 20 to 60 years of age, are sought for this 
study.  Your unit/ department manager has agreed to allow you to be interviewed for this study 
during working hours, and therefore, I am hoping you will be willing to volunteer to participate 
in this study.   
 
To participate, contact me by phone at +67 3864 7147 or by email me at 
mardiahmahmud@hotmail.com within 1 to 2 weeks to set the interview.  
 
All eligible participants will be asked to participate in one face to face interview. This will last up 
to one hour including the completion of a questionnaire and refreshment will be served.  The 
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interview will be held at a time and date of your choosing and in at a location convenient to you 
(work-place or home).  
 
During the interview, you will be asked to: 
 Answer questions about physical activity and other activities you do, as well as questions 
about you, like your age, gender, and educational level, that will help me characterise 
participants.  The interview will be audio-recorded. 
 Have your weight in kilograms and height measured.  
 Consider participating in a focus groups session with other study participants to discuss 
your opinions about the overall findings of the interviews.  Information about the focus 
groups will be given to you during the interview, and you will be asked to consider 
distributing this information to your co-workers who might also be agreeable to 
participating in a focus group. 
 Refreshment and a light snack will be provided. 
EXPECTED BENEFITS: 
You will be provided feedback about your body mass index (BMI) and your physical activity 
participation levels, along with current recommendations to inform you of your health status.  
 
As a token of appreciation, you will receive a mug at the end of the interview. You will also be 
entered in a draw to win one of four gifts. The first draw will entitle to receive a gift, exercise 
bike, value at approximately BND $200.  The second draw will receive electrical good (DVD micro 
theatre), value at approximately BND $180.  The third and the fourth draws winners will receive 
a unisex bike and a DVD player, values at BND $140 and BND $100.   
 
The draws will be performed at the end of the focus group meetings. To determine the winners 
of each draw, information, including your names, place of work and contact numbers will be 
written down and used for the random draw.  The winners will be contacted by the researcher 
to receive their prize via telephone or email. All these prizes will be delivered by hand to the 
winners at their workplaces within 2-3 days. 
 
RISK: 
There are no risks beyond normal day-to-day living associated with your participation in this study. 
 
PRIVACY AND CONFIDENTIALITY: 
The audio-recording of the interview along with responses you provide on the questionnaire will be 
kept confidential and stored in a secure place where they will not be seen or read by others except 
by this researcher and her research team only. Your data will be combined with data from other 
participants for all reports of the study findings and for discussion in focus group sessions that follow 
completion of the individual interviews. Your name will be kept anonymous for publication, 
meaning your name or your organisation will not be mentioned. 
 
After the researcher finishing her data analysis, all the audio-recordings will be destroyed. 
 
You will have the opportunity to give feedback about the findings of this study during a focus 
group session with other participants of this study. The session will be held after all interviews 
have been completed. Any feedback you give during the session will be added to this study’s 
findings and will be kept confidential as well. 
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CONSENT AND WITHDRAWAL TO PARTICIPATE: 
To confirm your agreement to participate, sign the enclosed consent form. By signing that form, you 
are indicating that you agree to participate in this study.  You also have the option to choose for the 
researcher to audio-tape or not to audio- tape the interview session with you. Your participation in 
this study is voluntary and you can withdraw from the interview at any time without penalties and 
your decision will not affect you at all.   
 
QUESTIONS/ FURTHER INFORMATION ABOUT THIS STUDY: 
For other questions or further information about this study, contact me as the principal researcher 
of this study.  My phone number and email address can be found as provided on the first page of 
this document.  
 
CONCERNS/ COMPLAINTS REGARDING THE CONDUCT OF THIS STUDY: 
QUT is committed to research integrity and the ethical conduct of research studies.  However, if you 
do have any concerns or complaints about the ethical conduct of the study you may contact the QUT 
Research Ethics Unit on +61 7 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research 
Ethics Unit is not connected with the research study and can facilitate a resolution to your concern 
in an impartial manner. 
 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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APPENDIX 10: CONSENT FORM FOR INTERVIEW (BLUE FORM) 
 
 
PARTICIPANT CONSENT FORM 
Interview – Stage 1 data collection 
Exploring Bruneian Adults’ Views about Physical Activity and Other Activities 
QUT Ethics Approval Number 1200000338 
RESEARCH TEAM: 
Principal Researcher 
Mardiah binti Haji Mahmud, HL90 Doctorate of Health Science student 
Mobile:  +6738 647147 Email: m.hajimahmud@student.qut.edu.au 
 
Principal Supervisor (QUT): 
Dr Kristiann Heesch, DrPH, MPH, Senior Lecturer in Health Promotion 
Telephone: +61 7 31385460 Email:  k.heesch@qut.edu.au 
 
Associate Supervisor (QUT): 
Professor MaryLou Fleming, PHD, Professor and Head of School 
Telephone: +61 7 31383370 Email:  ml.fleming@qut.edu.au 
 
School of Public Health and Social Work, Faculty of Health, Queensland University of 
Technology 
 
STATEMENT OF CONSENT 
By signing this form, you are indicating that you: 
 Have read and understood the information document regarding this study. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that your participation is voluntary and you are free to withdraw at any time, 
without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on +61 7 3138 5123 or email 
ethicscontact@qut.edu.au if you have concerns about the ethical conduct of the study. 
 Understand that the study will include audio recording.  However, you have the option to 
choose for the researcher to not audio-record the interview session with you. 
 Agree to participate in the study. 
Note that since audio tape is used in recording the interview session, please tick the relevant box 
below: 
 I agree for the interview to be audio taped. 
 I do not agree for the interview to be audio taped. 
 
Name  
        Signature  
Date   
Please return this sheet to the investigator. 
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APPENDIX 11: PARTICIPANT’S ELIGIBILITY SCREENER FORM (CREAM FORM) 
 
 
Date Completed:           
  
Time:   
Having completed the Eligibility form and taking into account the information given: 
READ 1:  
“Thank you. Those are all the questions I have for now. Please give me a few minutes to review 
your answers and tell you if you are eligible for the study”. 
 
Complete the following to determine if the potential participant meets eligibility criteria 
and at the same time review the potential participants tracking log, with whom the 
investigator has had the list of those who are still needed to be recruited in this study.  
1. Is the person between <20 or >60? Yes No 
2. Is this person still needed to be recruited for age within 
this group? 
  
 20 – 30 Yes No 
 31 – 45 Yes No 
 46 – 60 Yes No 
3. Is the person a Bruneian? Yes No 
4. Is this person still needed for those categorise as:   
 Division 1 Yes No 
 Division 2 Yes No 
 Division 3 Yes No 
 Division 4 Yes No 
 Division 5 Yes No 
5. Is the person currently active in doing physical 
activity? 
Is this person still needed for 
those under such level of 
physical activity? 
 Yes, very active Yes No 
 Yes, active Yes No 
 No, not active but used to Yes No 
 No, not active Yes No 
 
o This person is not eligible if the answers are  1) Not within the age of 
between <20 or >60 
  2) Not a Bruneian.  
 Go to A) 
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o This person is eligible if the answer is ALL YES: Go to B) 
o This person is eligible but there are many with his/her characteristic: Go to C) 
6. This person is eligible to participate. Yes No 
 
 
A)  IF PERSON IS NOT MEETING ELIGIBILITY CRITERIA, HE IS INELIGIBLE 
 Then read the following: 
o I’m afraid you do not meet the eligibility requirements. But any way I would like 
to thank you very much for your interest in the study. 
………………………………………………………………………………………………………………………………………… 
B) IF PERSON IS MEETING ALL THE ELIGIBILITY CRITERIA, HE IS ELIGIBLE   
 Then read the following: 
o You are eligible to participate in this study. Can I verbally request for you consent 
to participate in this study?                                                                        Yes No 
o Can I set up the interview date and time with you at this time?         Yes No 
o May I know when is the soonest date and time for me to interview you?   
 Propose preferred date for interview:
 ............................................................................ 
 Proposed preferred time:
 .............................................................................: 
o Can I have your contact detail please?                                           Yes No 
o What is your contact number?    
     Mobile: .......................................................... 
 Office: ........................................................... 
 Or Home: ……………………………………………… 
o Do you an email address?                                                                            Yes No 
 Can I have your email address please: ........................................................... 
Ask the participant if he/she has taken the information package provided from his/her unit/ 
department administration office.  If he/she has not collected it, explain that the consent form 
will be sent with other information about the study via email or she can also access information 
about these at http://www.mardiahthesisproject.weebly.com  
 Next read the following: 
“There will be a copy of a consent form as well as other information about this study 
that I will be sending to you via email in the next few days or you can access this 
information at http://www.mardiahthesisproject.weebly.com  Please kindly read the 
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information about this study.  The consent form is for you to sign which indicates you 
agree to participate. Bring it with you, to our interview”. 
Ask to contact if unable to attend the interview as scheduled and set a new date, time and 
place.             
 Then read: 
o In anytime that you are unable to attend the interview, please kindly contact me so 
that we can set a new date and time that are convenience to you. 
Ask for questions about the study. 
 Read: 
o In the meantime, if you have any questions, please feel free to ask or you can call 
me back at any time before we have our interview. 
Thanks him/her for interest in this study. 
 Read:   
o “Once again, thank you very much for your interest in this study and I’m looking 
forward to seeing you”. 
……………………………………………………………………………………………………………………..…………… 
 
C) IF PERSON IS MEETING ALL THE ELIGIBILITY CRITERIA AND HE IS ELIGIBLE BUT THE 
RESEARCHER HAS MANY PEOPLE WITH SUCH CHARACTERISTICS  
 Then read the following:  
You are eligible to participate in this study however, I have many people with your 
characteristics, and we want to have a good diversity of participants.  
 
   
o May I put you on waiting list for the interview in case an opening becomes available?  
                                                                                                                         Yes No 
 
o May I contact you later to invite you to participate in the next stage of the research, 
attend focus group meeting?                                                                                            
                                                                                                                         Yes No 
 If YES, Read: 
o In that case, can you give me your contact detail please?                                       
                                                                                                                        Yes No 
What is your contact number for?  
Mobile: ....................................................... 
Office: ......................................................... 
Or Home: ....................................................   
Do you have an email address?                                                       Yes No 
Can I have your email address please: ........................................................... 
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o “You also have another opportunity to participate and this is as a participant in a 
focus group. [Explain focus groups.] These will be held after the interviews are 
finished. I will send you an invitation letter to attend a focus group when that part of 
the research starts”.  Is this OK with you?  
o “Once again, thank you very much for your interest in this study and I’m looking 
forward to seeing you participate in my next study to come”. 
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APPENDIX 12:  PARTICIPANT’S DEMOGRAPHIC SURVEY FORM (PINK FORM) 
 
 
Date Completed:           
  
Participant’s ID:   
 
*Please TICK and/ or FILL in the space provided that indicates your answer 
1. Your gender: Male Female 
2. How old are you? 20 – 30        31 – 45        46 – 60 
3. What is your ethnicity? Malay          Chinese       Other: …   
                                                                                                                                                      
4. What is your marital status? Never married 
 Married 
 Divorce 
 Widowed 
 Separated 
5. What is your highest level of education?  Form 5 (Age 17) 
 GCE ‘O’ level (Age 17) 
 A-level (Age 19) 
 Bachelor’s degree 
 Master/ Doctorate/ PhD 
 Others: ................................................... 
6. What is your occupation title? ………………………………………………………………… 
7.  Which department / unit are you from? …………………………………………………………………. 
8.  Salary division: Division 1 
 Division 2 
 Division 3 
 Division 4 
 Division 5  
9.       How much salary do you receive per month?  
          < $600    $600 - < $1000    $1001 - $1500     $1501- $2000 
  
          $2001 - $2500      $2501 - $3000      $3001 - $3500    $3501 - $4000    
          $4001 - $4500      $4500 above 
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10.  Where do you live?                Area: …………………………      Village: …….…….…………… 
11.  How long have you been living in this kampong?         …………………………….. years 
12.  Housing Status:     Do you live in- Own house 
 Rented 
 Government housing 
13.  How many people are living in this house?                 …………………………………..…... 
 What is their relation to you?   ………………………………………………………………………… 
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APPENDIX 13: INTERVIEW PARTICIPANTS’ TRACKING LOG 
 
This tracking record form will record personal details about participants that are used to 
purposively sample participants for the study. The information collected includes the date that the 
ESF is completed, participant’s full name and other identifiers data as shown below. This 
information is kept separate from other data collected from participants. 
 
FULL NAME 
DEPARTMENT 
ADDRESS  
WORK 
TELEPHONE 
MOBILE 
TELEPHONE AGE SEX 
HT/WT 
BMI 
PHYSICAL 
ACTIVITY 
STATUS 
ELIGIBLE/ 
INELIGIBLE 
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APPENDIX 14: PARTICIPANT’S ANTHROPOMETRIC MEASUREMENT 
 
 
 
Date Completed:           
  
Participant’s ID:   
 
Anthropometric measurement: 
 1 2 Mean Comments 
Weight (to the nearest 0.5 
Kg) 
    
Height (to the nearest 0.5 
cm) 
    
After interview, calculate BMI (Kg/m2) 
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APPENDIX 15: SAMPLE OF A LETTER TO BORROW STADIOMETER AND WEIGHING 
SCALE 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam  
 
Date: ……. August, 2012 
 
Borrowing Stadiometer and weighing scale for measuring Interviews Participants’ Body Mass 
Index 
 
Dear Sir/ Madam, 
 
I am currently a doctorate candidate in the School of Public Health and Social Work at 
Queensland University of Technology in Brisbane, Australia. I have been awarded a scholarship 
under the Government of Brunei Darussalam In-Service Training Scheme.  I have also been an 
educational officer (Nursing educator) in Brunei for 17 years, and have worked at your Institute 
of Health Science since 2009 under Universiti Brunei Darussalam. 
I am about to begin a research study to explore Bruneian adults’ views about physical activity 
and other activities as well as to evaluate whether a current questionnaire used internationally 
to measure physical activity and other activities is acceptable and appropriate for use with 
Bruneian adults. This will involve holding interviews and focus groups meetings with Brunei 
Public Service Employees from four units/ departments which I have purposely selected as my 
research or recruitment sites.  These departments/ units are as follows: 
1)……………………………………………… 
2)………………………………………………. 
3)………………………………………………. 
4)………………………………………………... 
 
During the interviews, I will take participants’ height and weight for Body Mass Index. 
 
I ask your permission to borrow a stadiometer and a weighing scale to measure my participants’ 
height and weight for calculating their Body Mass Index.  I will take full responsibility for the safe 
keeping and the prompt returns of these items at end of the interviews. 
 
Should you have any questions concerning this, please do not hesitate to contact me on +673 8 
647147. Thank you in advance for your assistance.  
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I will make a follow up phone call to your secretary in a few days’ time to enquire about this for 
my research study.  
Last I would like to thank you in advance for whatever action taken and assistance that you may 
provide in making this study possible. 
Yours sincerely, 
………………………………… 
(Mardiah binti Haji Mahmud) 
 
 
Cc 
o Director General of Public Services, Civil Service Department, Prime Minister’s Office, 
Berakas Old Airport, Bandar Seri Begawan BB3510, Negara Brunei Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 2600, 
Canberra, Australia 
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APPENDIX 16: REVIEW AND THINK-ALOUD INTERVIEW QUESTIONNAIRE IN 
GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) FOR INTERVIEWER 
(ADAPTED FROM GPAQ) (GREEN QUESTIONNAIRE) 
Note: 
Refer Interview protocol part 4: Protocol-Review and Think Aloud Interview on GPAQ on how 
to go about this part of interview so that the participant understands what he/she is expected 
to do during the ‘think aloud’. 
 
Physical Activity 
Next I am going to ask you about the time you spend doing different types of physical activity 
in a typical week.  Please answer these questions even if you do not consider yourself to be a 
physically active person. 
Think first about the time you spend doing work.  Think of work as the things that you have 
to do such as paid or unpaid work, study/training, household chores, harvesting food/crops, 
fishing or hunting for food, seeking employment.  In answering the following questions 
‘vigorous-intensity activities’ are activities that require hard physical effort and cause large 
increases in breathing or heart rate, ‘moderate-intensity activities’ are activities that require 
moderate physical effort and cause small increases in breathing or heart rate 
Questions Response 
ACTIVITY AT WORK: 
1 
Does your work involve vigorous-intensity 
activity that causes large increases in 
breathing or heart rate like [carrying or lifting 
heavy loads, digging or construction work] for 
at least 10 minutes continuously? 
Yes 
No If No, go to P4 
2 
In a typical week, on how many days do you do 
vigorous intensity activities as part of your 
work?   
Number of 
days  
 
  
 
3 
How much time do you spend doing vigorous-
intensity activities at work on a typical day?  
Hours: 
Minutes 
hrs  mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….” 
 How did you come up with that number of days of vigorous activities? 
 How did you come up with that much time spent doing vigorous activities?  
 What activities are you including in your answer? 
 How sure are you of your answers? Why? 
Ask participant to go on to the next question, reading, talking and answering aloud. 
 
Questions Response 
ACTIVITY AT WORK: 
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4 
Does your work involve moderate-intensity 
activity that causes small increases in 
breathing or heart rate such as brisk walking 
[or carrying light loads] for at least 10 minutes 
continuously?   
Yes 
No If No, go to P7 
5 
In a typical week, on how many days do you do 
moderate intensity activities as part of your 
work?   
Number of 
days  
 
  
 
6 
How much time do you spend doing 
moderate-intensity activities at work on a 
typical day?    
Hours: 
Minutes 
hrs  Mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….”  
 How did you come up with that number of days of moderate activities? 
 How did you come up with that much time spent doing moderate activities?  
 What activities are you including in your answer? 
 How sure are you of your answers? Why? 
Ask participant to go on to the next question, reading, talking and answering aloud. 
 
Questions Response 
TRAVEL TO AND FROM PLACES: 
The next questions exclude the physical activities at work that you have already mentioned. 
Now I would like to ask you about the usual way you travel to and from places. For example, 
to work, for shopping, to market, to place of worship. [insert other examples if needed] 
7 
Do you walk or use a bicycle (pedal cycle) for 
at least 10 minutes continuously to get to and 
from places? 
Yes 
No If No, go to P10 
8 
In a typical week, on how many days do you 
walk or bicycle for at least 10 minutes 
continuously to get to and from places? 
Number of 
days  
 
  
 
9 
How much time do you spend walking or 
bicycling for travel on a typical day? 
Hours: 
Minutes 
hrs  Mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….”  
 How did you come up with that number of days of walking and/or bicycling? 
 How did you come up with that much time spent walking or bicycling?  
 What walking or bicycling  are you including in your answer?   
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 What does the term ‘walking or bicycling to get to and from places’  mean to you here? 
 How sure are you of your answers? Why? 
Ask participant to go on to the next question, reading, talking and answering aloud. 
 
Questions Response 
RECREATIONAL ACTIVITIES 
The next questions exclude the work and transport activities that you have already 
mentioned. 
Now I would like to ask you about sports, fitness and recreational activities (leisure), [insert 
relevant terms]. 
10 
Do you do any vigorous-intensity sports, 
fitness or recreational (leisure) activities that 
cause large increases in breathing or heart 
rate like [running or football,] for at least 10 
minutes continuously? 
Yes 
No If No, go to P13 
11 
In a typical week, on how many days do you 
do vigorous intensity sports, fitness or 
recreational (leisure) activities?   
Number of 
days  
 
  
 
12 
How much time do you spend doing vigorous-
intensity sports, fitness or recreational 
activities on a typical day? 
Hours: 
Minutes 
hrs  mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….” 
 How did you come up with that number of days of vigorous activities? 
 How did you come up with that much time spent doing vigorous activities?  
 What activities  are you including in your answer?  
 How sure are you of your answers? Why? 
Ask participant to go on to the next question, reading, talking and answering aloud. 
 
Questions Response 
RECREATIONAL ACTIVITIES 
The next questions exclude the work and transport activities that you have already 
mentioned. 
Now I would like to ask you about sports, fitness and recreational activities (leisure), [insert 
relevant terms]. 
13 
Do you do any moderate-intensity sports, 
fitness or recreational (leisure) activities that 
cause a small increase in breathing or heart 
rate such as brisk walking, (cycling, swimming, 
and netball) for at least 10 minutes                                                                                                                    
continuously? 
Yes 
No If No, go to P16 
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14 
In a typical week, on how many days do you 
do moderate-intensity sports, fitness or 
recreational (leisure) activities? 
Number of 
days  
 
  
 
15 
How much time do you spend doing 
moderate-intensity sports, fitness or 
recreational (leisure) activities on a typical 
day?  
Hours: 
Minutes 
hrs  mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….” 
 How do you remember  with that number of days of moderate sports, fitness or recreation 
(leisure) activities) 
 How do you remember how much time you spent moderate sports, fitness or recreational  
(leisure) activities?  
 What moderates activities  are you including in your answer?  
 How sure are you of your answers? Why? 
Ask participant to go on to the next question, reading, talking and answering aloud. 
 
Questions Response 
SEDENTARY BEHAVIOUR 
The following question is about sitting or reclining at work, at home, getting to and from 
places, or with friends including time spent [sitting at a desk, sitting with friends, travelling in 
car, bus, train, reading, playing cards or watching television], but do not include time spent 
sleeping. 
16 
How much time do you usually spend sitting 
or reclining on a typical day?    
Hours: 
Minutes 
hrs  Mins  
      
 
STOP:  I WILL NOW ASK YOU SOME QUESTIONS 
Ask the participant the following: 
 If the participant’s response is not clear, ask him to clarify the meaning of this.  
Example “Can you clarify what do you mean when you said ….” 
 How sure are you of your answers? Why? 
 How do you remember how much time you spent sitting or reclining?  
 What types of sitting are you including in your answer?  
 What does the term ‘sitting or reclining” mean to you here? 
 In this questionnaire, we ask you about activity in the typical week.  How do you interpret ‘in the 
typical week’? 
 In this questionnaire, we also ask you about activity on a typical day.  How do you interpret ‘on a 
typical day’? 
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APPENDIX 17: LAMINATED CARDS ON MODERATE TO VIGOROUS PHYSICAL 
ACTIVITY 
 
               Moderate-intensity activities: 
 
 
Moderate physical activity includes any activity in which your core body temperature is raised, 
and you sweat. One way to tell if you're working at a moderate intensity level is if you can 
still talk and carry on conversation with someone, but you can't sing the words to a song.  
Examples would include a brisk walk, bicycling, playing badminton, a light jog, washing the car, 
washing windows, sweeping an outdoor area, scrubbing the floor, planting trees, bagging grass 
or leaves, trimming trees, and packing boxes for moving. 
    At work:                                          Recreational Activities:                        At home: 
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 Vigorous-intensity activities 
 
Vigorous physical activity is any type of high intense activity that makes your heart beat faster, 
and as a result there is a large increase in breathing and you sweat.  One way to tell if you’re 
working at a vigorous intensity level is that you are only able to say a few words like yes or no 
type answers to questions.   
Jogging or running fast, riding a bicycle uphill, climbing a steep hill, strenuous weight training, 
walking while carrying and moving heavy loads of 25 pounds or more, standing or walking while 
carrying a child weighing 50 pounds or more, digging or doing heavy or rapid shovelling, scuba 
diving, walking or climbing briskly up a hill and playing squash are examples of vigorous physical 
activity. 
At work:                                                  Recreational Activities:                      At home: 
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OTHER ACTIVITIES 
APPENDIX 18: LAMINATED CARDS ON OTHER ACTIVITIES 
 
 
 
 
 
 
 
 
 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
 
Date: ……. August, 2012 
 
Borrowing Stadiometer and weighing scale for measuring Interviews Participants’ Body Mass 
Index 
 
Dear Sir/ Madam, 
 
I am currently a doctorate candidate in the School of Public Health and Social Work at 
Queensland University of Technology in Brisbane, Australia. I have been awarded a scholarship 
under the Government of Brunei Darussalam In-Service Training Scheme.  I have also been an 
educational officer (Nursing educator) in Brunei for 17 years, and have worked at your Institute 
of Health Science since 2009 under Universiti Brunei Darussalam. 
I am about to begin a research study to explore Bruneian adults’ views about physical activity 
and other activities as well as to evaluate whether a current questionnaire used internationally 
to measure physical activity and other activities is acceptable and appropriate for use with  
 
 
 
 
                                                                                         
                          
                                                                         At work             During travel to and from                     
                                                                                                                     places 
                                                 
                                                           
                                                    At home                                        During leisure time             
                                                                           
                                                                                                               
                                                                                      
                                                                                                                                                      
 
Travel to and from places 
 
Sedentary behaviour 
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APPENDIX 19: REVIEW AND THINK-ALOUD INTERVIEW QUESTIONNAIRE IN 
GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) FOR INTERVIEWEE 
(ADAPTED FROM GPAQ) (PURPLE QUESTIONNAIRE) 
 
Reminder to participant: 
 Please read the question carefully. 
 When reading each question: talk and say aloud. 
 When you think of the answer for each question: talk and speak aloud as if 
you are alone. 
 Every time you see ‘STOP’: You must STOP and the interviewer will ask you 
some questions. 
 Any questions?  
 Please indicate to your interviewer when you are ready to begin. 
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Physical Activity 
Next I am going to ask you about the time you spend doing different types of physical activity 
in a typical week.  Please answer these questions even if you do not consider yourself to be a 
physically active person. 
Think first about the time you spend doing work.  Think of work as the things that you have 
to do such as paid or unpaid work, study/training, household chores, harvesting food/crops, 
fishing or hunting for food, seeking employment.  In answering the following questions 
‘vigorous-intensity activities’ are activities that require hard physical effort and cause large 
increases in breathing or heart rate, ‘moderate-intensity activities’ are activities that require 
moderate physical effort and cause small increases in breathing or heart rate 
Questions Response 
ACTIVITY AT WORK: 
1 
Does your work involve vigorous-intensity 
activity that causes large increases in 
breathing or heart rate like [carrying or lifting 
heavy loads, digging or construction work] for 
at least 10 minutes continuously? 
Yes 
No If No, go to P4 
2 
In a typical week, on how many days do you do 
vigorous intensity activities as part of your 
work?  
Number of 
days  
 
  
 
3 
How much time do you spend doing vigorous-
intensity activities at work on a typical day?   
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
Questions Response 
ACTIVITY AT WORK: 
4 
Does your work involve moderate-intensity 
activity that causes small increases in 
breathing or heart rate such as brisk walking 
[or carrying light loads] for at least 10 minutes 
continuously?  
Yes 
No If No, go to P7 
5 In a typical week, on how many days do you do 
moderate intensity activities as part of your 
work?  
Number of 
days  
 
  
 
6 
How much time do you spend doing 
moderate-intensity sports, fitness or 
recreational (leisure) activities on a typical 
day?  
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
Questions Response 
TRAVEL TO AND FROM PLACES: 
The next questions exclude the physical activities at work that you have already mentioned. 
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Now I would like to ask you about the usual way you travel to and from places. For example, 
to work, for shopping, to market, to place of worship. [insert other examples if needed] 
7 
Do you walk or use a bicycle (pedal cycle) for 
at least 10 minutes continuously to get to and 
from places? 
Yes 
No If No, go to P10 
8 
In a typical week, on how many days do you 
walk or bicycle for at least 10 minutes 
continuously to get to and from places? 
Number of 
days  
 
  
 
9 
How much time do you spend walking or 
bicycling for travel on a typical day? 
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
Questions Response 
RECREATIONAL ACTIVITIES 
The next questions exclude the work and transport activities that you have already 
mentioned. 
Now I would like to ask you about sports, fitness and recreational activities (leisure), [insert 
relevant terms]. 
10 
Do you do any vigorous-intensity sports, 
fitness or recreational (leisure) activities that 
cause large increases in breathing or heart 
rate like [running or football,] for at least 10 
minutes continuously?  
Yes 
No If No, go to P13 
11 
In a typical week, on how many days do you 
do vigorous intensity sports, fitness or 
recreational (leisure) activities?                                                                          
Number of 
days  
 
  
 
12 
How much time do you spend doing 
vigorous-intensity sports, fitness or 
recreational activities on a typical day? 
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
Questions Response 
RECREATIONAL ACTIVITIES 
The next questions exclude the work and transport activities that you have already mentioned. 
Now I would like to ask you about sports, fitness and recreational activities (leisure), [insert 
relevant terms]. 
13 
Do you do any moderate-intensity sports, 
fitness or recreational (leisure) activities that 
cause a small increase in breathing or heart 
rate such as brisk walking, (cycling, 
swimming, and netball) for at least 10 
minutes continuously? 
Yes 
No If No, go to P16 
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14  
In a typical week, on how many days do you 
do moderate-intensity sports, fitness or 
recreational (leisure) activities? 
Number of 
days  
 
  
 
15 
How much time do you spend doing 
moderate-intensity sports, fitness or 
recreational (leisure) activities on a typical 
day? 
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
Questions Response 
SEDENTARY BEHAVIOUR 
The following question is about sitting or reclining at work, at home, getting to and from places, 
or with friends including time spent [sitting at a desk, sitting with friends, travelling in car, bus, 
train, reading, playing cards or watching television], but do not include time spent sleeping. 
16 
How much time do you usually spend sitting 
or reclining on a typical day?     
Hours: 
Minutes 
hrs  mins  
      
 
STOP 
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APPENDIX 20:  ELICITATION INTERVIEW ON PHYSICAL ACTIVITY (YELLOW 
FORM) 
 
READ: 
“In this part of the interview, I am interested in two types of physical activity, 
moderate and vigorous.  Here I have two laminated cards prepared. These cards 
explain what moderate and vigorous physical activities are and each shows some 
examples of activities using cartoon images and words.  If you look at these activities, 
you will find that these activities can be the activities that you do at work, at home, 
to get from place to place and even during your leisure time. 
Please ask questions if you have doubts or still unclear about these two types of 
physical activities. Or otherwise if you ready, I will starts asking you questions”. 
 
“Now I will start asking you some questions.  Firstly, I will ask you about your 
participation in physical activity at present and in the past, and this is followed by 
questions that ask you about your attitudes, thoughts and feelings towards moderate 
-vigorous physical activity for at least 30 minutes for five days a week and the factors 
that you feel or think could enable or hinder your participation in doing such type of 
physical activity for at least 30 minutes for five days a week”.  
“There are a number of questions I will be asking and I would therefore be grateful if 
you can answer them as best and as honestly as you can. The more you explain and 
express your thoughts, the more helpful this information is for this study. 
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QUESTIONS ABOUT PARTICIPATION ON PHYSICAL ACTIVITY AT PRESENT AND IN THE PAST: 
 How would you describe yourself in terms of engaging in physical activity? Are you 
yourself regularly doing physical activity? Can you explain your answers?    
If the answer is YES: 
 Since what age have you been doing physical activity? 
 What kind of physical activity do you normally do? What kind of activity do you 
like most? 
If NOT engaging in physical activity in the past: 
 What has prevented you from doing physical activity in the past? 
 Do you intend to do moderate to vigorous physical activity for at least 
30 minutes per day, five days a week in the next four weeks? 
If ACTIVE IN THE PAST, but AT PRESENT IS NOT ACTIVE: 
 What made you stop doing physical activity? 
 If you were to start doing more physical activity, do you think you could 
stick to it, given these difficulties?  
 Are there any other things that come to mind when you think about the 
difficulty of doing regular physical activity, regularly meaning for at 
least 30 minutes per day at least 5 days per week? 
QUESTIONS ABOUT PHYSICAL ACTIVITY: 
Attitude 
(Experiential 
/ Affective) 
Can you please tell me how you feel about the idea of regularly doing moderate to 
vigorous physical activity for at least 30 minutes per day, five days a week?  
What do you like/dislike about moderate physical activity? What do you 
enjoy/ hate about moderate physical activity?  
What do you like/dislike about vigorous physical activity? What do you 
enjoy/ hate about vigorous physical activity?  
Attitude 
(Instrumental 
belief) 
What do you see are the benefits of you regularly doing moderate to vigorous 
physical activity for at least 30 minutes per day, five days a week? 
What do you see as the negative effects that might result if you regularly do 
moderate to vigorous physical activity for at least 30 minutes per day, five days a 
week? 
Additional Questions 
Is there anything else you associate with doing regular moderate to vigorous 
physical activity for at least 30 minutes per day, five days a week? 
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Normative 
beliefs 
(Subjective 
/ Injunctive 
norm) 
 Who do you think would approve, or think you should do, regular moderate to 
vigorous physical activity for at least 30 minutes per day, five days a week? 
Probe questions:   
Who would want you to regularly do physical activity? 
 Who in your immediate family approves or encourages you to participate regularly 
in physical activity? 
 What other relatives approve or encourage you to regularly do physical activity? 
 Which of your friends approve or encourage you to regularly do physical activity? 
 Any of your coworkers at work approve of your regularly doing physical activity? 
 Who do you think would disapprove, or think you should not do, regular moderate 
to vigorous physical activity for at least 30 minutes per day, five days a week? 
Probe questions:   
Who would disapprove or discourage you to not do regular physical activity? 
* Anybody in your immediate family?  Any other relatives?  Friends?  Co- workers?   
Additional questions: 
 Anyone else who approves or disapproves of you regularly doing physical activity? 
Normative 
beliefs 
(Descriptive 
norm) 
 Who do you know is regularly doing moderate to vigorous physical activity for at 
least 30 minutes per day, five days a week? 
Probe questions:   
 Who do you know who does regular physical activity? 
 Are any of your immediate family members, friends or co-workers regularly doing 
physical activity themselves? 
Additional Questions: 
 How often did you do moderate to vigorous physical activity with them during the 
past month? 
 Describe their moderate to vigorous physical activities. 
 What moderate to vigorous physical activities did you do together? 
 How often did they encourage you to engage in moderate to vigorous physical 
activity? 
 How often do they themselves engage in moderate to vigorous physical activity? 
 Are there any other people who you know or you see within your neighbourhood 
who regularly do physical activity? 
 What activities have you seen them doing?  
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Personal agency 
(Perceived Control) 
Enablers 
 What things make it easy for you to do regular moderate to vigorous 
physical activity at least 30 minutes per day, five days a week? 
Probe question: 
What motivates you to do regular moderate to vigorous physical activity? 
Barriers: 
 What things make it hard for you to do regular moderate to vigorous 
physical activity at least 30 minutes per day, five days a week? 
Probe Questions: 
*   What are barriers that prevent or stop you from doing regular moderate 
to vigorous physical activity for at least 30 minutes per day, five days a 
week? 
 Anything about your work that makes it hard for you to do regular 
moderate to vigorous physical activity for at least 30 minutes per day, five 
days a week? 
 Anything about your neighbourhood that makes it hard for you to do 
regular moderate to vigorous physical activity for at least 3o minutes per 
day, five days a week? 
 Anything about your city? About Brunei? that makes it hard for you to do 
regular moderate to vigorous physical activity for at least 30 minutes per 
day, five days a week?  
Additional questions: 
 Having considered all the issues that you mentioned, what is it that you feel 
you need in order to regularly do moderate to vigorous physical activity for 
30 minutes per day, five days a week? 
 From your point of view, what encourages or motivates working people in 
general in Brunei to be regularly physically active? 
Personal agency 
(Self-Efficacy) 
 If you wanted to, how confident are you that you could do regular 
moderate to vigorous physical activity at least 30 minutes per day, five days 
a week? 
Additional Question: 
 Do you believe that you can do more physical activity than you do now? 
(Why/ Why not) 
 What kinds of things would help you overcome any barriers to do regular 
moderate to vigorous physical activity at least 30 minutes per day, five days 
a week? 
READ 
 So that is the last question about physical activity.   
Next, I will be asking you about other activities.   
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APPENDIX 21: ELICITATION INTERVIEW ON SEDENTARY BEHAVIOUR (SITTING) 
– (RED FORM)  
Attitude 
(Experiential/ Affective) 
 Overall, can you please tell me how you feel about the idea 
of sitting less during the day? 
 Can you please tell me how you feel about the idea of 
sitting less at work? 
 How about the idea of sitting less at home? 
 How about the idea of sitting less to get to and from 
places? 
 How about the idea of sitting less during your leisure time? 
Attitude 
(Instrumental belief) 
 Overall, what do you see are the benefits that might result 
if you spent less of your day sitting? 
 What do you see are the benefits that might result if you 
spent less time sitting at work? 
 How about the benefits that you would see if you spent less 
time sitting at home? 
 Moreover, the benefits that might result if you spent less 
time sitting to get to and from places? 
 The benefits that might result if you spent less time sitting 
during leisure time? 
 What do you see as the negative effects that might result if 
you sat less during the day? 
 If you sat less at work? 
 If you sat less at home? 
 If you sat less to get to and from places? 
 If you sat less during your leisure time? 
Normative beliefs 
(Subjective/Injunctive 
norm) 
 Who would support your sitting less during the day? 
 Who would support your sitting less at work? 
 How about at home? 
 Next who would support your sitting less to get to and from 
places? 
 Who would support your sitting less during your leisure? 
 Who do you think would discourage you from sitting less 
during the day? 
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 Who do you think would discourage you from sitting less at 
work? 
 How about who would discourage your sitting less at 
home? 
 And who would discourage your sitting less to get to and 
from places? 
 Who do you think would discourage you from sitting less 
during leisure time? 
Normative beliefs 
(Descriptive norm) 
 Who do you know is consciously trying to sit less during the 
day? 
 What are they doing to decrease the amount of time they 
spend sitting? 
Personal agency 
(Perceived Control) 
 Overall, what things would make it easy for you to decrease 
your sitting time during the day? 
 What things would make it easy for you to decrease your 
sitting time at work? 
 How about your sitting time at home? 
 And your sitting time to get to and from places?  
 What things would make it easy for you to decrease your 
sitting time during your leisure time? 
 What things would make it hard for you to decrease your 
sitting time during the day? 
 What things would make it hard for you to decrease your 
sitting time at work? 
 How about your sitting time at home? 
 And sitting time spent to get to and from places? 
 What things would make it hard for you to decrease your 
sitting time during your leisure time? 
Personal agency 
(Self-Efficacy) 
 How confident are you that you could decrease your sitting 
time during the day? Why? 
 How confident are you that you could decrease your sitting 
time at work? 
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 How confident are you that you could decrease your sitting 
time at home? 
 How confident are you that you could decrease your sitting 
time to get to and from places? 
 How confident are you that you could decrease your sitting 
time during your leisure time? 
 What kinds of things would help you to decrease your sitting 
time during the day?  
 What kinds of things would help you to decrease your sitting 
time at work?  
 What kinds of things would help you to decrease your sitting 
time at home? 
 What kinds of things would help you to decrease your sitting 
time to get to and from places? 
 What kinds of things would help you to decrease your sitting 
time during your leisure time? 
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APPENDIX 22: INTERVIEW STUDY PROTOCOL 
ITEMS TO BRING: 
 Pens   
 Note pad  
 Few A4 size envelopes for safe keeping Interviewees’ self-administered survey form. 
 Weighing scale  
 Stadiometer  
 Tape recorder and extra batteries 
 Participants’ eligibility screener form- ESF (Creamy form) 
 Prepared laminated cards containing definitions and cartoon images of activities 
about moderate and vigorous physical activity  
 Potential focus group form list 
 A copy of participant’s interview information sheets (Blue sheets) 
 Extra copies of interview consent form (White Sheet) 
 A questionnaire package containing a set of data collections forms  
o Copies of Global Physical Activity Questionnaire version 2 in Malay version. 
One for participant (Purple form) and one for the interviewer (Green Form) 
o Copies of Questionnaire on Physical Activity (Yellow form) and on Sedentary-
Sitting (Red form). 
o Copies of demographic survey form (Pink Form) 
 11 envelopes/ focus group invitation packages. Each consist of: 
o  Focus group invitation covering letter (grey); 
o Participant focus group information document and a focus group consent 
form (Orange sheets). 
 A pack foods and drink for both the interviewer and for interviewee  
 Incentive (mugs) for participants 
PRIOR TO INTERVIEW: 
PART 1: REVIEW 
1. Introduce self-briefly 
2. Confirm information collected on ESF (Creamy form). 
3. Ask if they have brought a signed consent form (white sheet).  Collect the form.  Provide 
an extra form (White sheet) if they forgot to bring a copy and ensure that they 
understand the content before signing it. 
4. Ask if they have read the participant interview information document (Blue sheets). 
 Appendices | 273 
 
5. Briefly provide background information about the study and ask if there are any 
questions about the study.  
6. Re-Inform participants that they can withdraw from participating at any time if they feel 
uncomfortable and reconfirm permission to taping interview. 
7. Inform that throughout the interview, the interviewer will take notes and that the 
interview will be audio recorded. 
8. Check tape recorder and conduct voice test to ensure it is working. 
PART 2: REVIEW AND THINK-ALOUD INTERVIEW ON GPAG 
 Begin audio-recording. 
 Take out the questionnaire on GPAQ in Malay version for Interviewer (GREEN FORM) 
and for participant (PURPLE FORM).   
 Place it in front:  one for the participant and one for the interviewer.   
 Show participants their GPAQ form (PURPLE FORM). 
Explain briefly about this GPAQ.  Explain this next activity and the things that they are 
expected to do during the ‘Think-aloud’.   
1. Explain the ‘think-aloud’ process: they will be required to talk aloud when reading 
each question and say out loud their responses. 
2. Explain the purpose of doing this activity to learn how people interpret the 
questionnaire. 
3. Inform that when they read and think and answer aloud, they need to just act as 
if they are alone in the room speaking to themselves.   
4. Emphasize that they need to do this for each question.  
5. Practice the think aloud process with the participant. 
6. Explain that every few questions, they will see on the questionnaire, that it says 
‘STOP’. Explain that when they see this, they must stop.  At this time, the 
interviewer will ask them to clarify their responses. 
7. Once this is done, tell them that the interviewer will give instructions for them to 
go to the next question. Similarly, explain to them that they need to again read 
and think and answer aloud the subsequent questions as previously done. 
8. Remind them to speak aloud constantly and clearly as much as possible as this 
will be recorded. 
9. Ask whether they have any questions about the process. 
10. Start only when they understand and reassure them if they feel strange or 
awkward in doing this. 
PART 3: ELICITATION INTERVIEW ON PHYSICAL ACTIVITY USING IBM 
CONSTRUCTS AND SEDENTARY BEHAVIOUR USING IBM CONSTRUCTS 
 
 Next, take out the interview questionnaire on physical activity (YELLOW FORM) and 
sedentary behaviour (RED FORM). 
 Explain that the questions ask in this next survey will be about their view firstly, about 
physical activity.  This is then followed by asking them questions more or less similar to 
previous questions but this time it will ask about their other activities.  The participants 
will be told that the questions will help us learn more about their activities.   
 Tell them that when they hear the term ‘vigorous-intensity activities’, it means activities 
that require hard physical effort and cause large increases in breathing.  Examples are 
heavy lifting, digging, aerobics, and fast bicycling (The World Health Organization, 2011). 
Moderate-intensity activities are activities that require moderate physical effort and 
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cause small increases in breathing or heart rate.  Examples are carrying light loads, 
running or bicycling at a regular pace and playing badminton (The World Health 
Organization, 2011).  
 Give prepared laminated cards to them with these definitions to look at. 
 Ask them to use these definitions when answering the physical activity questions 
irrespective of whether they do these activities or not.  
 Ask questions from interviewer questionnaire about physical activity. Take notes on 
questionnaire.  
 Explain that questions on physical activity are over.  
 
 STOP INTERVIEWING 
 TURN OFF TAPE RECORDER 
 BREAK TIME (20 MINUTES):  
*Give out and serve drink and  
*Measure height and weight as part of break 
 
PART 4: MEASURING AND RECORDING HEIGHT AND WEIGHT 
Measuring weight:  
1. Ask the participants to remove shoes, bulky or heavy objects from pockets (for example 
Wallet and keys). 
2. Place a digital scale on firm flooring and even surface (such as tile or wood) and not on 
carpet as this can produce inconsistent readings. 
3. Switch on the scales and wait until the display reads 0.0. 
4. Ask the participants to stand with both feet on the centre of the scale and to look 
straight ahead.  
5. Record the weight in kilograms to the nearest decimal fraction in the demographic 
survey form (PINK FORM).   
6. Ask participants to again stand on scale for a second reading to confirm first reading. 
Record second reading. 
Measuring height:  
1. Take the height measurement on flooring that is not carpeted and against a flat surface. 
2. Have the participants stand on the stadiometer with feet flat, together, and against the 
wall. Make sure their back and legs are straight, arms are at sides, and shoulders are 
level. 
3. Ask the participants to stand tall and look straight ahead.  
4. Take the measurement while participants stand with head, shoulders, buttocks, and 
heels touching the flat surface (wall).  
5. Use a flat headpiece to form a right angle with the wall and lower the headpiece until it 
firmly touches the crown of the head. 
6. Mark and record the reading to nearest inch in the participant’s anthropometric 
measurement form (GREEN FORM).  Convert later. 
7. Ask participants to step off the stadiometer and then back on again for a second reading.  
Record the second reading. 
 
 AFTER HAVING BREAK:  TURN ON TAPE RECORDING.   
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PART 5: ELICITATION INTERVIEW ON SEDENTARY BEHAVIOUR USING IBM 
CONSTRUCTS 
 Now, it is time to move on to next questionnaire.  Tell participants that these questions 
will be similar to the previous questions but this time they will focus on other activities 
they do. 
 Ask questions from interviewer questionnaire about sitting. Take notes on 
questionnaire. 
 
 STOP INTERVIEWING 
 TURN OFF TAPE RECORDER 
 INTERVIEW COMPLETE 
 
RECORD THE TIME AND DATE OF THE INTERVIEW AND PARTICIPANT’S ID ON 
THE SELF ADMINISTERED DEMOGRAPHIC SURVEY FORM (PINK FORM) AND 
PLACE IT IN THE ENVELOPE PROVIDED 
PART 6: SELF-ADMINISTER DEMOGRAPHIC SURVEY FORM  
 Ask participants to complete a demographic questionnaire form (PINK FORM). 
 Review the completed form to ensure participants have responded to all the questions 
asked.   
 Put form into an envelope. 
PART 7: INVITATION AND DISTRIBUTION OF INFORMATION PACKAGE FOR 
NEXT STUDY 
 Ask the participants, if they would be interested in participating in the next study that 
involves focus group interviews.  Explain what a focus group is and why the interviewer 
is doing it. 
 
 If the participant is interested, give out the invitation package.  Explain that the packet 
contains an invitation letter and more information about this study and a consent form 
to sign before the focus group.   
 
 For those who are interested, enter their ID on the list of the potential participants for 
focus group for follow up purposes. 
 
 Ask those interested participants for availability as to when are the good days and times 
for them to attend a focus group meeting. Enter this information on the space available 
on the potential focus group form list. 
 
 Tell them that the interviewer is trying her best to plan the focus group date and time 
according to the convenience and preference of participants. 
 
 Inform them that the interviewer will be calling them to confirm that they are still 
interested to participate in the focus group and to tell them the dates and times of the 
focus groups to see if they are available to attend one.  A few days before the focus 
group, the interviewer will send them a reminder letter to confirm the date, time and 
place of the schedule focus group. 
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 Thank all participants for their time today to talk with the interviewer. 
 
 Hand out a gift (a mug) as an appreciation of his/her time in participating the interview. 
 
 Ask participants if they would be willing to distribute invitation letters to others in their 
department who may be interested in participating in a focus group.  If they agree, give 
them 10 invitation packages to distribute. 
  
 Appendices | 277 
 
APPENDIX 23: A REMINDER LETTER TO BE SENT 2-3 DAYS BEFORE THE 
SCHEDULE INTERVIEW 
 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
 
Date: ……. August, 2012 
 
To: 
…………………… 
…………………… 
 
INTERVIEW CONFIRMATION LETTER 
Dear ……………………………………… 
 
Thank you for your willingness to participate in my interview study.  
 
The following is the date, time and place of the interview, as we agreed upon during our 
conversation a few days ago via phone. 
 
DATE 
TIME 
PLACE 
 
Your responses to questions asked during the interview will be kept anonymous. Refreshment 
will be provided and an incentive in a form of a mug will be given to you at the end of the 
interview as my appreciation of your time in attending this interview session.  
 
Please look for signs once you arrive directing you to the room where the interview will be held. 
 
If you need directions to the interview or need to reschedule the interview, please call me at 
+673 8 647147. Otherwise I look forward to seeing you there. 
 
 
 
Regards 
 
……………………………………….. 
Mardiah binti Haji Mahmud 
 
 
 
 
 Appendices | 278 
 
APPENDIX 24:  FOCUS GROUP STUDY PROTOCOL 
ITEMS TO BRING: 
 Pens   
 Note pad  
 Few A4 size envelopes  
 Tape recorder and extra batteries 
 Pen drive containing document for presentation 
 Projector 
 A highlighter pen 
 Copies of participant information sheet 
 Extra copies of consent forms 
 Copies of demographic survey form 
 Attendance sheet 
 Papers and pencils for participants 
 Incentives (Pitchers) for participants 
 Participants printed name card 
PART 1: Prior to conducting focus group, prepare the following: 
Environment: 
o To book and prepare a comfortable meeting room, in the participating Department as 
approved by the Heads and potential participants. 
o To arrange seating in a circle of up to 10 people- Participants are expected to sit 
according to a designated location. 
o To re-run tape recorded to ensure that it works and ready.  Will need 2 tape recorders 
in case one suddenly does not work. 
o Place prepared laminated printed name cards for participants on the table. 
o Ensure projector works and is ready. 
o Ensure pen drive is available and make the power-point presentation ready. 
o Get ready highlighter pen for use during power point presentation. 
o Ensure attendance sheet list for participant to sign in is available. 
o Place and arrange accordingly papers and pencil for participants to use on the tables. 
Arrange refreshment:  
 Call the caterer the day before the focus group is to be held to confirm order, time, 
and location of event.   
PART 2: Upon participants’ arrival 
1. Greet and welcome participants. 
2. Invite participants to sign in with their signature on the attendance form. 
3. Direct them to the room where the focus group meeting is to be conducted and ask the 
participants to find their nametags and location where they are to sit within the round 
table arrangement. 
4. Ask participants for their signed consent form and if forgotten, provide them with a new 
one.  All participants must submit a consent form before proceeding, 
5. Ask the participants if they have read and understand what this focus group meeting is 
all about and ask for questions. Then, remind them that if they have any other questions, 
there will be time during the focus group meeting to ask. 
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PART 3: FOCUS GROUP INTRODUCTION  
To start the Focus Group Discussion:  
1. Give a welcoming remark:   
              For example, READ: 
o Good morning/afternoon!  
o First of all, I would like to welcome and say thank you for agreeing and taking 
the time to be part of this focus group session with me. I appreciate your time 
and to honour your willingness, I try my best to keep and wrap up this session 
within 60-90 minutes. 
o As I mention in the information sheet, this group session will be tape recorded 
and this is because I want to capture everything that you have to say and I don’t 
want to miss any of it. So I am using it for my research and I will make sure that 
this will not be shared with others except with my supervisors. 
2. Next, introduce self: 
For example, READ: 
o Well, before we start, allow me to introduce myself first, my name is Mardiah 
binti Haji Mahmud. 
o I am a doctorate student who is following a course in…………under the 
scholarship of the Brunei Government In-service Training, and at the same 
time is an education officer for 17 years at ……. 
3. Provide review of the thesis topic and purpose of the focus groups: 
For example, READ: 
o My research is about perceptions of Bruneians on physical activity and other 
activities. 
o The reason why I am conducting this focus group is to present you with the 
findings from interviews I have done with some of you here.   
o And to confirm that I have captured your thoughts and perceptions correctly 
and I invite you, please feel free to share your points of views, your comments 
and feedbacks on this.   
o I also want to see if I am missing anything I should know about all of your 
perceptions about physical activity and other activities you do. 
4. Emphasize to participants the ground rules of this meeting:  
For example, READ: 
o In this meeting, I would like everyone to participate and in that I need your input 
and want you to share your honest and open thoughts with me.   
o Please keep in mind, there is no right and wrong answers. You all have different 
experiences and views and I want to hear them all.    
5. Inform participants that whatever they say will be kept confidential: 
For example, READ: 
o Please be informed that all information I collect is confidential as to who provided it. I 
will not disclose who actually participated in this focus group nor will our final report 
make any attributions for quotes. I hope this encourages you (if you need 
encouragement) to speak freely. 
o My evaluation will result in a written report by September 2013.  This report will be 
made as part of the requirement needed for passing doctorate course.  
6. Inform participants about the number of groups and about consent form and signing 
attendance sheets: 
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o I am having this discussion not only with your group but there are several others which 
I have scheduled. 
o Before I begin the group session, be sure that I have collected your consent forms and 
for those who have not given me one as yet, please kindly pass to me your consent form 
and I also need you to make sure that you have signed the attendance sheet so that I 
know who is attending.  
o Is there anyone who would like to ask me any questions before I start? Anything? If 
there is no question, allow me to proceed the session. 
7. Start Ice breaking session: 
o Well, let’s begin our session.  You have your name cards. This is done so that it helps me 
to remember your name and for yourselves to remember others. So let’s find out more 
information about you by going around the table.  Before that, I have a list here that I 
have prepared for you, so I will distribute this and let you read it.   
o This is the information I want you to tell us about yourself. Tell us your name, the unit/ 
department you are from, about your family, your current occupation and your 
perception of yourself whether you think you are active or not active in doing physical 
activity and if so, why you say that.  You can also tell us as well if you like, few interesting 
facts about yourself that you feel we need to know about you. 
o Having mentioned that, I have a short survey for you to complete before we begin. I 
know some of you have filled one of these out during the individual interviews session.  
And for those who have not, please get one of this and kindly fill it out for me and I will 
collect as soon as you finish doing so. 
 
PART 4: Presenting initial findings from Stage 1 Study-Interview: 
READ: 
o Now that we have introduced ourselves, it is time for me now to present and discuss 
the major findings that I have gathered from interviews about the Bruneian’ attitudes 
and thoughts towards participating in moderate to vigorous physical activity for 30 
minutes per day, five days a week and other activities and about what they regarded as 
the main motivators and barriers to participation in these activities.  
o Firstly, allow me to explain to you what exactly I am referring to, when I talk about 
“moderate and vigorous physical activity”. (Explain these terms accordingly so that they 
understand).  
o Having interviewed quite a number of participants and analysed what they said 
carefully, these are the attitudes and thoughts they have about participating in 
moderate to vigorous physical activity for 30 minutes, five days a week and the later are 
the factors that they thought, from my understanding, can motivate or inhibit them 
from doing physical activity at work, at home, during travel to and from places and 
during leisure time.  
o Allow me to go through each of these factors with you. First, shall we look at what their 
attitude and their thought about participating in moderate to vigorous physical activity 
for 30 minutes per day, five days a week and then later look at those factors they 
thought can motivate or hinder them from participating in doing moderate to vigorous 
physical activity for 30 minutes per day, five days a week.   
o What do you think of these?  What would you say? Are these the most important factors 
that you think influence whether you do that much physical activity?   
Some helpful probes that I might use: 
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 Can you talk about this more, just to make sure I get what you are trying 
to say?  
 Help me understand what you mean by that? 
 Can you give me an example? 
 Are there any more comments?  
 How about others? What do you think? 
 
To broaden their thinking, I will give clues: 
“Think back, from your experience, would you explain further …?” 
o Next, what I show you are the attitudes and thoughts they have about the idea of less 
sitting at work, at home, to get to and from places and during leisure time.  Then later I 
will discuss those factors they thought would support or discourage them to from sitting 
less at work, at home, to get to and from places and during leisure time.  
o What do you think of these?  What would you say? Are these the most important factors 
that you think influence how much sitting you do?   
Some helpful probes that I might be using to ensure I understand: 
 Can you talk about this more, just to make sure I get what you are trying 
to say?  
 Help me understand what you mean by that? 
 Can you give me an example? 
 Are there any more comments?  
 How about others? What do you think? 
To broaden their thinking, I will give clues: 
“Think back, from your experience, would you explain further …?”  
 
PART 5: Exploring more views on factor and determinants: 
Part 5a) for physical activity example READ: 
o Are there other things that impact on your ability to be physically active?  
o What factors or circumstances would enable you to be physically active at your home? 
And what factors or circumstances that would make it difficult or impossible for you to 
be physically active at home? 
o Now, think about your workplace. What enables you to be physically active at work? 
What makes it difficult or impossible for you to be physically active at work? How about 
where you live, that is your neighbourhood. Anything about your neighbourhood that 
could have an impact on your ability to do physical activity?  
o Ask participants: 
- Could you share with me your thought of how specifically the environment 
could be made more supportive so that you can be more physically active? 
- Are there any policies that government could enact to make it easier to help 
you be more active? (E.g., at work, at home, during leisure or during travel) 
- Are there any programs other than those previously mentioned that could 
help you be more active? 
Part 5b) for views on sitting less example- READ:  
o Having explored more views on factors and determinants of physical activity, next I shall 
move on to explore further with you if there is any more factors or determinants about 
sitting less that may impact you and in that you want to voice out in here. 
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o Before that allow me to explain to you that sitting for long periods of time have been 
linked with poor health outcomes, even in people who do exercise regularly. 
 
o Are there other things that impact on your ability to sitting less?  
o What factors or circumstances would enable you to sitting less at your home? And what 
factors or circumstances that would make it difficult or impossible for you to sitting less 
at home? 
o Now, think about your workplace. What enables you to sitting less at work? What makes 
it difficult or impossible for you to sitting less at work? How about where you live, that 
is your neighbourhood. Anything about your neighbourhood that could have an impact 
on your ability to sitting less?  
o Ask participants: 
- Could you share with me your thought of how specifically the environment 
could be made more supportive so that you can sit less? 
- Are there any policies that government could enact to make it easier to help 
you to sitting less? (E.g., at work, at home, during leisure or during travel) 
- Are there any programs other than those previously mentioned that could help 
you to sitting less? 
PART 6: Conclusion and closing remarks: 
o Make a conclusion and convey thanks to all participants for their time. 
 
PART 7: REFRESHMENT:  
o Invite all the participants for refreshment. 
 
PART 8: DISTRIBUTION OF GIFTS:  
o Hand out pitchers and ask them to sign their signature and NOT their name on the gift 
list form. 
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APPENDIX 25:  A FORM FOR TRACKING AND KEEPING THE LIST OF POTENTIAL 
FOCUS GROUP PARTICIPANTS WITHIN A SELECTED DEPARTMENT. 
 
Name of the Unit/ Department: ……………………………………………………………………. 
No. Name Phone 
E-mail 
Address 
Able to 
participate 
Yes /   No Prefer date 
Prefer 
time Comment 
1        
2        
3        
4        
5        
6        
7        
8        
9        
10        
11        
12        
13        
14        
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APPENDIX 26: FOCUS GROUP CONFIRMATION LETTER 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
 
Date: ……. August, 2012 
 
To: 
…………………… 
…………………… 
 
FOCUS GROUP CONFIRMATION LETTER 
 
Dear ……………………………………… 
 
Thank you for your willingness to participate in a focus group session for my doctoral thesis 
research.  
 
Having considered your availability, I have tried to arrange and place you as much as possible 
accordingly to your convenience.  Therefore, the following is the date, time and place of your 
focus group as discussed during our conversation a few days ago via phone. 
 
DATE 
TIME 
PLACE 
 
Your discussion in the focus group will be kept anonymous. Light refreshment will be provided 
and an incentive in a form of a pen will be given to you at the end of the focus group as my 
appreciation of your time in attending this focus group.  
Please look for signs once you arrive directing you to the room where the focus group will be 
held. 
 
If you need directions to the focus group or can no longer attend, please call me on +673 8 
647147. Otherwise I look forward to seeing you at the focus group session. 
 
Regards 
………………………………………….. 
Mardiah binti Haji Mahmud 
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APPENDIX 27: A SAMPLE OF A FLYER INVITING TARGET SAMPLES TO 
PARTICIPATE IN A FOCUS GROUP MEETING 
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APPENDIX 28:  SAMPLE OF AN INVITATION LETTER FOR FOCUS GROUP 
 
From: 
Dayang Mardiah binti Haji Mahmud 
Institute of Health Science, 
Universiti Brunei Darussalam 
Negara Brunei Darussalam 
Date: ……. August, 2012 
Study Exploring Bruneian Adults’ Attitudes about Physical Activity and Their Other Activities 
Dear Sir/ Madam, 
I am currently a doctorate candidate in the School of Public Health and Social Work at 
Queensland University of Technology in Brisbane, Australia. I have been awarded a scholarship 
under the Government of Brunei Darussalam In-Service Training Scheme.  I have also been an 
educational officer (Nursing educator) in Brunei for 17 years, and have worked at the Institute 
of Health Science since 2009. 
I am about to conduct the second part of my research thesis work which involves holding focus 
groups meetings with employees like you for the award of Doctorate in Health Science (Majoring 
in Health Promotion).  
Your Head has given me permission to ask you and other employees from your unit/ department 
to participate in a focus group meeting, and I am hoping that you will agree to participate. During 
the focus groups, I will share with you the major findings from interviews with public service 
employees like you and ask for your feedback on the findings. My aim is to expand my 
understanding of Bruneian’ views towards physical activity and other activities they do through 
open discussion with you and others in the focus groups.  With your participation, I hope to 
expand upon the ideas captured during the interviews. Therefore, your participation is 
extremely important to me and the input you give is very valuable and highly appreciated.  
Your Head has agreed that the focus groups can be in a quiet location in your work place during 
working hours, and the exact time and date can be arranged to be convenient for employees.  
Light refreshment will be provided. 
For your participation, you will receive a pen as thank you.  You will also automatically be 
entered in a draw to win one of four gifts (Two mountain bikes, LCD TV, DVD micro theatre), 
worth value of B$150 - 350 each.  Winners will be notified at the end of the study.  
Your participation is entirely voluntary and you can withdraw at any time. If you are interested, 
please read the information about the research that is available at your administration office.  
This information will discuss what a focus group meeting will involve. To participate or ask me 
questions about the study, please contact me at +673 8647147 or via email at 
m.hajimahmud@student.qut.au. You can also access information about this study at 
http.www.mardiahthesisproject2.weebly.com 
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Thank you in advance for your participation. 
Sincerely, 
………………………………………..… 
(Mardiah binti Haji Mahmud) 
 
Cc 
o ‘Director or Head of the Four Participating Departments’ 
o Director General of Public Services, Civil Service Department, Prime Minister’s Office, 
Berakas Old Airport, Bandar Seri Begawan BB3510, Negara Brunei Darussalam 
o High Commission Brunei Darussalam, No 10, Beale Crescent, Deakin, ACT 2600, 
Canberra, Australia. 
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APPENDIX 29: PARTICIPANT’S FOCUS GROUP INFORMATION SHEET (ORANGE 
FORM) 
 
 
PARTICIPANT INFORMATION SHEET 
Focus Group – Stage 2 data collection 
Exploring Bruneian Adults’ Views about Physical Activity and Other Activities 
QUT Ethics Approval Number 1200000338 
 
RESEARCH TEAM: 
Principal Researcher 
Mardiah binti Haji Mahmud, HL90 Doctorate of Health Science student 
Mobile:  +6738 647147 Email: m.hajimahmud@student.qut.edu.au 
 
Principal Supervisor (QUT): 
Dr Kristiann Heesch, DrPH, MPH, Senior Lecturer in Health Promotion 
Telephone: +61 7 31385460 Email:  k.heesch@qut.edu.au 
 
Associate Supervisor (QUT): 
Professor MaryLou Fleming, PHD, Professor and Head of School 
Telephone: +61 7 31383370 Email:  ml.fleming@qut.edu.au 
 
School of Public Health and Social Work, Faculty of Health, Queensland University of 
Technology 
 
DESCRIPTION: 
Description of the study 
This project is the second part of the study undertaken by Mardiah binti Haji Mahmud as part 
of her HL90 Doctorate of Health Science research study at Queensland University of Technology 
in Brisbane, Australia which involves conducting focus group interviews.  
 
The purpose of this study 
The purpose of conducting a focus group meeting with you and your colleagues is to present to 
you the findings gathered from interviews that I have done with some of your colleagues and to 
capture your thoughts and perceptions about these findings and more generally your thoughts 
about physical activity and other activities.  
 
PARTICIPATION: 
Participation will require attendance at one focus group interview with at most 10 other people 
from your unit/ department at a venue located within your workplace. 
 
The Head of your unit/ department has agreed to allow you to participate in this study during 
working hours.  Therefore, I am hoping you will be willing to participate voluntarily in this study. 
 
The focus group meeting will last approximately 1.5 hours. Refreshments will be provided and the 
session will be tape recorded.  
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During the focus group meeting, you will be asked to: 
 Complete a short survey about yourself (for example, age, gender).  
 Provide your thoughts about the overall findings from the interviews that are 
presented during your focus group and comment on any issues about Bruneians’ 
physical activity levels that have not been included in the findings presented.   
 
EXPECTED BENEFITS: 
By participating in this study, you may learn and understand more about the Bruneian adults’ 
views towards physical activity and other activities they do. 
 
You will receive a pen as thank you at the end of this focus group meeting and you will be 
entered in a draw to win one of four gifts), worth value of B$150-350 each. The first and second 
draw winners will receive electrical goods, LCD TV and DVD Micro Theatre, values at BND $350 
and BND $180 respectively. The third and fourth draw winners will receive mountain bikes, 
values at BND $150 each.   
 
The draws will be performed at the end of the focus group meetings at the researcher’s office 
and will be processed by the researcher herself. To determine the winners of each draw, 
information, including your names, place of work and contact numbers will be written down and 
use for the random draw.  The winners will be contacted by the researcher to receive their prize 
via telephone or email. All these prizes will be delivered by hand to the winners at their 
workplaces within 2-3 days. 
 
RISK: 
There are no risks beyond normal day-to-day living associated with your participation in this study. 
 
PRIVACY AND CONFIDENTIALITY: 
The audio-recording of the focus group along with responses you provide on the questionnaire will 
be kept confidential and stored in a secure place where they will not be seen or read by others except 
by this researcher and her research team only. Your data will be combined with data from other 
participants for all reports of the study findings. Your name will be kept anonymous for publication, 
meaning your name will not be mentioned. 
 
In your focus group meeting, we will be talking in a group and this means there will be others in 
the group who will hear what you say, and it is possible that they could tell someone else. 
Therefore, we cannot promise that what you say will remain completely private, but we will ask 
that you and all other group members respect the privacy of everyone in the group. 
 
After the researcher finishes her focus group meeting study data analysis, all these will be destroyed. 
 
CONSENT AND WITHDRAWAL TO PARTICIPATE: 
To confirm your agreement to participate, sign the enclosed consent form. By signing that form, you 
are indicating that you agree to participate in this study, the focus group meeting session that you 
attend. Your participation in this study is voluntary and you can withdraw from participating in the 
focus group meeting at any time without penalties and your decision will not affect you at all.   
 
QUESTIONS/ FURTHER INFORMATION ABOUT THIS STUDY: 
For other questions or further information about this study, contact me as the principal researcher 
of this study.  My phone number and email address can be found as provided in the box. 
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CONCERNS/ COMPLAINTS REGARDING THE CONDUCT OF THIS STUDY: 
QUT is committed to research integrity and the ethical conduct of research studies.  However, if you 
do have any concerns or complaints about the ethical conduct of the study you may contact the QUT 
Research Ethics Unit on + 61 7 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research 
Ethics Unit is not connected with the research study and can facilitate a resolution to your concern 
in an impartial manner. 
 
Thank you for helping with this research study.  Please keep this sheet for your information. 
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APPENDIX 30: FOCUS GROUP CONSENT FORM (ORANGE FORM) 
 
PARTICIPANT CONSENT FORM 
Focus Group – Stage 2 data collection 
Exploring Bruneian Adults’ Views about Physical Activity and Other Activities 
QUT Ethics Approval Number 1200000338 
RESEARCH TEAM: 
Principal Researcher 
Mardiah binti Haji Mahmud, HL90 Doctorate of Health Science student 
Mobile:  +6738 647147 Email: m.hajimahmud@student.qut.edu.au 
 
Principal Supervisor (QUT): 
Dr Kristiann Heesch, DrPH, MPH, Senior Lecturer in Health Promotion 
Telephone: +61 7 31385460 Email:  k.heesch@qut.edu.au 
 
Associate Supervisor (QUT): 
Professor MaryLou Fleming, PHD, Professor and Head of School 
Telephone: +61 7 31383370 Email:  ml.fleming@qut.edu.au 
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